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TAP CHI KHI TUQONG THUY VAN
SO 714 - 6/2020

MUC LUC
Bai bao khoa hoc

V6 Vin Hoa, Du Pirc Tién, Mai Khanh Hung,
Lwong Thi Thanh Huyén, Ping Pinh Quén: Thu
nghiém du bao t6 hgp han mua trudng nhiét do mua
doéng trén khu vuc béc bd dua trén cach tiép can da
vat Iy va trung binh tré

Lé Pai Thing, Nguyén Viét Lanh: Ung dung
phuong phap chuan danh gia chét lugng du béo su
kién mua

Pang Van Nam, Hoang Quy Nhan, Ngo Van
Manh, Nguyén Thi Hién: Cac phuong phap chuin
héa dir li¢u thuy van ap dung cho tram 74129 - Yén
Bai

V6 Vin Hoa, Lé Thi Thu Ha: Nghién ciru mbi
quan h¢ gitra s6 dot lanh bat thuong voi hién tugng
ENSO trén khu vyuc Bic bo Viét Nam

Nguyén Tuin Quang, Huynh Thi Lan Huong,
Nguyén Xuén Hién, Tran Vin Tra, Dwong Hong
Nhung: Panh gia nhitng thanh qua nghién ciru vé
bién d6i khi hau, quan 1y tai nguyén va moi truong
tai Viét Nam va dinh huéng nghién clru trong giai
doan tiép theo

Trinh Hoang Dwong, Hoang Pirc Cuwdng, Duwong
Vin Khiam, Kiéu Qudc Chanh: Kha nang dy bao
han mtia nang lugng béo tich liy trén bién dong dua
trén phuong phap két hop théng ké - dong luc va
san phdm ciia CFSv2

Bui Vin Chanh, Tir Thi Nim, Nguyén Thi
Phwong Chi: Nghién ctru khoi phuc s6 lidu dong
chay luu vuc song Cai Phan Rang

Tong két tinh hinh khi twgng thuy van

Ban tin du bao ndng nghi¢p thang 5 nam 2020 va
tom tit tinh hinh méi truong khong khi va nude
thang 03 nam 2020 - Trung tam Duw bao khi tuwgng
thay van qu(')c gia; Trung tam Quan triac khi
twong thiy vin qudc gia.
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THU NGHIEM DU BAO TO HQOP HAN MUA TRUONG
NHIET PO MUA PONG TREN KHU VUC BAC BO DUA
TREN CACH TIEP CAN PA VAT LY VA
TRUNG BINH TRE

V6 Vin Hoa!, Du Pirc Tién2 Mai Khanh Hung?,
Lwong Thi Thanh Huyén2, Ping Pinh Quén?

Tém tit: Nghién cuu khao sat dw bao nhiét do han mua vao mua dong trén khu vuc Bdc Bé bcing
mé hinh khi hdu khu viee RegCM phién ban 4.6.1. Cdc khao sdt danh gid cac két qua die bdo do anh
hieong ciia viée sir dung cdc so do tham sé héa vit 1y khdc nhau ciia mé hinh RegCM, gom so do bé
mt BATS va CLM4.5, so d6 birc xa RRTM va CCRM va so do6 doi heu Grell, Kain-Friscth va Tied-
kle. Piéu kién bién sir dung la mé hinh CFS phién ban 2 ciia NCEP (M) thoi doan 2011-2018. Céc
két qua dege danh gid triee tiép véi cdc quan trdc cia Viét Nam trong giai doan nay cho thdy: i) két
qua du bao co do nhay lon nhat doi véi su thay doi so do bé mat; ii) trong khi BATS co xu thé duw
bdo sai s6 thién am, sir dung CLM4.5 c6 xu thé du bdo thién duong. Sai 6 du bao nhiét dé trung
binh cdc thang mita déng con 1ém & tat cd cdc cau hinh vdt 1y thir nghiém, tuy nhién véi hé sé twong
quan cao cho tirng ving khi hdu cho thdy kha nang ép dung cdc phirong phdp hiéu chinh théng ké
& cdc nghién ciru tiép theo. Ngodi ra, viéc t6 hop cdc 12 dy bdo khdc nhau ciing cho phép cé két qua

Véi sai s6 giam hon so véi viée sir dung tieng diw béo don lé.
Tw khoa: Mo hinh RegCM, du bao 16 hop han mua, nhiét do mua dong Bdc Bo.

Ban Bién tap nhéan bai: 12/04/2020

1. Mé dau

So véi du bao canh bao cuc ngén, du bao thoi
tiét han dén 10-15 ngay, bai toan dy bao tai cac
han dy bdo xa hon nhu thang, mua, nam, thap ki
va nhiéu thap ki c6 nhitng dic trung kha khac
nhau. Cac han dy bao xa hon lién quan dén
nhimg hiéu biét va kha ning mé phong cac nhan
t6 tac dong chinh ca bén trong (internal) 1an bén
ngoai (external) tng voi tung quy mo thoi gian
nhét dinh [1, 2]. Han thang, mua c6 thé ké dén
cac dao dong, twong tac khi quyén-dai duong ¢
quy mé ¢& luc dja (ENSO, MJO...). Déi véi cac
du bao ¢& nhiéu nam, thap ki, nhiéu thap ki (du
tinh khi hau) s& lién quan ca dén kha ning mo
phong du bao cac nhan té bén ngoai nhu hoat
dong cua Mat troi, tac dong cua con nguoi dén

2Trung tam D bdo Khi twong Thity van quéc gia
Email: vovanhoa80@yahoo.com
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cAu tric hoa hoc, vat 1y cua h¢ sinh théi ctia Trai
Pit (bién d6i khi hau). Du béo & cac han nay déu
dya trén cac mo hinh gan két day du tir khi
tuong, hai vian dén bang quyén va cac qua trinh
tai bé mat Trai Dat, c6 do phan giai chi tiét theo
khong gian khoang tir 50-100km?. D¢ chinh xac
dbi v6i han du bao dai con han ché tuy nhién
nhing xu thé du bao da budc dau cho phép tng
dung duoc trong cong tac dua ra cac giai phap,
chinh sach trong hoat dong kinh té-xa hoi dé
thich tng tuy thudc tirng hé qua dugc canh bao
dua ra [3].

Céac phuong phap du bao han mua trong
nghiép vu hién nay van dugc tiép can bang
phuong phap théng ké va bang phuong phap mo
hinh s6/mé hinh dong luc. Cach tiép can bang
mo hinh dong luc cod thé st dung truc tiép san
phim ctia m6 hinh khi hau toan ciu (GCM) hoic
16ng (nest) cac md hinh khi hau khu vue (RCM)
vao cac GCM duya trén nguyén tic ha qui mé
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d6ng luc va phan nao da thé hién nhitng wu diém
vuot troi trong kha nang cung cp san pham du
bao [3]. Uu diém cia viéc 16ng cac RCM vao cac
GCM 1a da mo ta chi tiét hon cac qua trinh dia
phuong va khu vuc. Mac du vay, do chinh xac
cua két qua du bdo ngoai viéc phu thudc vao diéu
kién bién cua GCM con phu thudc vao chinh
ning luc cia cic RCM thong qua ban chat dong
luc va cac so do tham sé hoa [4,5].

O Viét Nam, tir nhitng nim 2000, trong
khuon khé dé tai cAp Tong cuc Khi tuong Thuy
vin truéc day do Nguyén Duy Chinh (Vién
Khoa hoc Khi tuwong Thiy van va Moi truong)
lam cht nhi¢m, str dung mé hinh théng ké dé xay
dung hé théng du béo nay la di thuong tong
luong mua mua va nhiét do trung binh mua (tong
hoic trung binh ting 3 thang lién tiép nhau) [1].
Céac ung dung m6é hinh RCM da dugc thu
nghiém tai Viét Nam tir nhitng nam 2005 cho
thdy tiém ning tng dung cao [7]. Lién quan dén
ap dung trong nghié€p vu du bao khi hau str dung
phuong phap mé hinh s6 gan day co thé ké dén
cong trinh nghién ctu cdp Nha nude
K(C08.29/06-10 “Nghién ctru tac dong ciia bién
d6i khi hau toan cau dén cac yéu t6 va hién tuong
khi hau cuc doan ¢ Viét Nam, kha nang du bdo
va giai phap chién luoc tmg phé”, Phan Vin Tan
va cong su (2010) [8] dd budc dau ung dung
thanh cong hé thong mé hinh két hop dai duong
- khi quyén CAM-SOM chay dy bdo han mua
cung cip dau vao cho cac md hinh khi hau khu
vuc trong diéu kién Viét Nam.

Véi wu diém ciia cic RCM trong véan dé du
bao khi hiu va kha ning chi tiét hoa ché do khi
hau bé mat, nghién ctru s€ thtr nghiém du bao
han mua (dén 6 thang) bang mo hinh RegCM
vao mua dong cho khu vuc Bic B9, giai doan
2011-2018. Toan bd thong tin vé mo hinh nghién
cuu, dir liéu quan tric, diéu kién bién va thiét ké
thir nghiém duogc trinh bay trong muc 2. Muc 3
la két qua dat dugc va mot sb két luan chinh
dugc dua ra trong muc 4.

2. M6 hinh nghién ctru, dir liéu quan tric,
diéu kién bién va thiét ké thir nghiém

BAI BAO KHOA HQC

2.1. M6 hinh nghién ciru va diéu kién bién

Nghién ctru st dung phién ban 4.6.2 cua mo
hinh RegCM [9], ki hi¢u 1a RegCM4. Phién ban
RegCM dau tién duoc xay dung dua trén MM4
(Mesoscale Model Version 4) cua Trung tam
quéc gia nghién ctru khi quyén (NCAR) va
Trudng dai hoc Tong hop Pennsylvania (PSU),
Hoa Ky, vao cudi nhitng nim 1980. Cac thong
tin vé so d0 vat 1y trong RegCM gom: so do bé
mit gdm so d6 trao doi sinh - khi quyén (Bios-
phere Atmosphere Transfer Scheme - BATS) va
so d6 mé hinh bé mat cong ddng CLM (Com-
munity Land Model), so @ so dd truyén birc xa
ciia NCAR-CCM (CCRM) va md hinh truyén
btc xa RRTM, so d6 ddi lwu may tich gdm cua
Grell, Kain-Friscth va Tiedkle.

Trong nghién ctru s€ st dung mo hinh CFS
phién ban s6 2 (Climate Forecast System) [10]
cua Trung tdm Dy bdo moi truong Hoa Ky
(NCEP) lam diéu kién bién. Hién tai CFS da
dugc phat trién dén phién ban sb 2, duoc chay 4
lﬁn/ngéy (00, 06, 12, 18 gio UTC) véi han du
bao 9 thang trén hé thong tinh todn cia NCEP.
Két qua du bao CFS duoc cung cap mién phi cho
cong ddng co han du bao 6 thang (cong ngay dau
tién cua thang tha 7) va dugc luu trir trén may
chu cia NCEP trong vong 7 ngdy gan véi phién
du bao hién tai
(http:/momads.ncep.noaa.gov/pub/data/ncct/co
m/cfs/prod/cfs/).

2.2. Di# ligu quan tric

S6 lidu nhiét do cua céac tram quan tric khi
tuong bé mit trén khu vue Bic Bo duge thu thap
trong giai doan 2011 dén 2018 dé phuc vu danh
gia du bao tr mé hinh RegCM. Danh sach cac
tram duoc dua ra trong Bang 1 va da bao gdm
ca phan loai theo cac vung khi hau dia phuong
(R1 - Tay Béc, R2 - Viét Bic va Pong Bic va
R3 - Dong Bang Bic Bo). Nhiét d6 trung binh
thang la nhi¢t d¢ trung binh cua tat ca nhiét do
trung binh ngay trong thang dugc danh gia. Cac
chi s6 danh gid gém sai sb trung binh (ME),
trung binh tuyét d6i (MAE) va trung binh tuyét
d6i quan phuong (RMSE).

TAP CHi KHI TUQNG THUY VAN
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Bang 1. Théng tin cdc tram quan trdc tng véi cdc vimg khi hdu thuéc Bdc Bé Viét Nam

R1 - Tay bic R2 - Viét Bic-Dong Bic R3 - Pong Bing Bic B}
Name Lat. Lon. Name Lat. Lon. Name Lat. Lon. Name Lat. Lon.

Muong Te 22.37 102.83 Hiep Hoa 21.35 105.97 Dong Van 23.25 105.27 Ba Vi 21.15 105.42
Sin Ho 2237 103.23 Bac Ninh 21.18 106.08 SaPa 22.35 103.82 Ha Dong 20.97 105.75
Tam Duong 2242 103.48 Bac Me 22.73 105.37 Lao Cai 225 103.97 Chi Linh 21.08 106.38
Muong La 21.52 104.03 Bao Lac 22.95 105.67 Ha Giang 22.82 104.97 Son Tay 21.13 105.5
Than Uyen 21.95 103.88 Bac Quang 22.5 104.87 That Khe 22.25 106.47 Ha Noi 21.03 105.8
Muong Lay 22.07 103.15 Luc Yen 22.1 104.78 Cao Bang 22.67 106.25 Phu Ly 20.55 105.92
Phieng Lanh 21.85 103.57 Pho Rang 22.23 104.47 Vinh Yen 21.32 105.6 Hung Yen 20.65 106.05
Tuan Giao 21.58 103.42 Chiem Hoa 22.15 105.27 Yen Bai 217 104.87 Nam Dinh 20.39 106.15
Pha Din 21.57 103.5 Cho Ra 22.45 105.73 Phu Lien 20.8 106.63 Ninh Binh 20.23 105.97
Song Ma 21.5 103.75 Nguyen Binh 22.65 105.9 Lang Son 21.83 106.77 Hai Duong 20.93 106.3
Co Noi 21.13 104.15 Ngan Son 22.43 105.98 Thai Nguyen 21.6 105.83 Van Ly 20.12 106.3
Yen Chau 21.05 104.3 Van Chan 21.58 104.52 Bai Chay 20.97 107.07 Nho Quan 20.32 105.73
Bac Yen 21.23 104.42 Dinh Hoa 21.92 105.63 Cua Ong 21.02 107.35 Thai Binh 20.45 106.35
Phu Yen 21.27 104.63 Bac Son 219 106.32 Tien Yen 21.33 107.4 Cuc Phuong 20.25 105.72
Moc Chau 20.83 104.68 Huu Lung 21.5 106.35 Mong Cai 21.52 107.97 Hoai Duc 21.07 105.75
Mai Chau 20.65 105.05 Dinh Lap 21.53 107.1 Bac Ha 22.53 104.28
Dien Bien Phu 21.37 103 Quang Ha 21.45 107.75 Hoang Su Phi 22.75 104.68
Son La 21.33 103.9 Phu Ho 21.45 105.23 Mu Cang Chai 21.87 104.05
Kim Boi 20.33 105.53 Tam Dao 21.47 105.65 Ham Yen 22.07 105.03
Chi Ne 20.48 105.78 Bac Giang 21.3 106.22 Minh Dai 21.02 105.05
Son La 21.33 103.9 Bac Can 22.15 105.83 Trung Khanh 22.83 106.51
Hoa Binh 20.82 105.33 Viet Tri 21.3 105.42 Mau Son 21.85 106.95
Lac Son 20.45 105.45 Tuyen Quang 21.82 105.22 Co To 20.98 107.77

Luc Ngan 21.38 106.55 Hon Dau 20.67 106.8

Son Dong 21.33 106.85 Bach Long Vi 20.13 107.72

Uong Bi 21.03 106.75

2.3. Thiét ké thir nghiém

Véi muc tiéu khao sat danh gia cac két qua
du bao do anh huong ctia viéc st dung cac so dd
tham s6 hoa vat 1y khac nhau cia mé hinh
RegCM phu hop vai khu vue va yéu 6 du bao
can quan tim ctia nghién ciru, 3 tham s6 hoa vat
1y duge khao sat gdm so d6 bé mit, so dd déi luu
va buc xa. Bang 2 dua ra 12 c4u hinh vat 1y khéac
nhau cua RegCM trong nghién ctru ndy. Du bdo
thir nghiém cho céac thang 12, 1 va 2 cac mua
dong tirnam 2011 dén 2018, du bao tir cac thang
7,8, 1 va 10 va mdi mot thang thuc hién 6 phién
du bao cach nhau 5 ngay. Cac du bao trung binh
t6 hop tir 12 du bao vé6i cac cau hinh khac nhau
ctia mot phién chay duoc goi 1a t6 hop don gian,
ki hiéu 1a ENS12. Trong khi iy trung binh t6
hop tir 3 phién chay lién tiép duoc ki hiéu la
ENS36.

TAP CHI KHI TUQNG THUY VAN

Bang 2. Thong tin cac thu nghiém trong
nghién cuu

Céu hinh vat Iy trong mé hinh

Viet tat So d6 bé mit Bire xa Poi hru
BATO1 BATS RRTM Grell
BATO02 BATS CCRM Grell
BATO03 BATS RRTM Tiedtke
BAT04 BATS CCRM Tiedtke
BATO05 BATS RRTM Kain-Fritsch
BATO06 BATS CCRM Kain-Fritsch
CLMO1 CLM45 RRTM Grell
CLMO02 CLM45 CCRM Grell
CLMO03 CLM45 RRTM Tiedtke
CLMO04 CLM45 CCRM Tiedtke
CLMO5 CLM45 RRTM Kain-Fritsch
CLMO06 CLM45 CCRM Kain-Fritsch
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3. Két qua

Hinh 1 thé hién két qua nhiét do trung binh
thang cho tirng vung khi hau duoc du bao tir mo
hinh RegCM4 véi cac cu hinh khac nhau, mo
hinh CFS va két qua quan trac thyc té dudi dang
biéu d6 hop. Dya vao hinh 1 ¢6 thé thay rd nhiét
do thang du bao bdi mo hinh CFS ¢ vung R1 va
R2 déu thdp hon quan tric thuc té o tat ca cac
han du bao (4 thang, 5 thang va 6 thang). Chi
riéng voi khu vue R3, gia tri nhiét d§ du bao

BAI BAO KHOA HQC

trong thang 1 va thang 2 xap xi so vi quan tric,
dac bi¢t tai cac han du bao 5 thang va 6 thang.
Nhin chung, nhiét @6 trung binh thang cho ving
R1 du béo tir 12 thanh phan du bao riéng 1¢ déu
c6 gia tri ti€ém can voi quan tric hon so voi du
bao tir m6 hinh CFS. Ngoai ra, sai s6 du bao cua
mo hinh CFS ¢ céc vung R1 va R2 cao hon so
v6i cau hinh BATS, trong khi d6 CFS cung cap
du bao tot hon RegCM4 ¢ khu vuc R3.
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January

February

R1 R2 R3
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Hinh 1. Nhiét do trung binh thang giai doan 2011-2018 cho tung vung khi hdu R1, R2, va R3 tai
cdc thang 12, 1 va 2 tir mé hinh (CFS), cdc dw bdo sir dung BATS, sir dung CLM, trung binh to
hop tir 12 dir bdo véi cdc cau hinh khdc nhau (ENSI12), trung binh t6 hop tir 3 lan chay lién tiép
(ENS36) tai cdc han 4,5,6 (mau vang, xanh da troi va xanh ld cdy) va quan trdc (d6). Biéu do hop
thé hién gia tri phan vi 25 va 75, biéu do rdu thé hién phan vi 10 va 90

Tir 12 du bao don 1¢ ciing cho thdy kha ning
du bao ctia mo6 hinh RegCM4 véi cac cau hinh
vét 1y khac nhau hau hét nhay hon véi so dd
tham s6 hoa mat dat so véi so dd buc xa hay so
d6 dbi luu. P6i véi khu vue R1, phan b dy bao
sit dung so @6 CLM tién gan quan trac hon so

v6i cdu hinh BATS trong tat ca cac thang mua
dong, trong khi twong tu nhu CFS, BATS c6 xu
huéng dua ra cac gia tri du bao thip hon so voi
quan trac. O hai khu vuc con lai 1a R2 va R3, du
bao CLM c6 thién hudéng du bao nhi¢t do cao
hon so véi du bao BATS. So sanh du bao trong

TAP CHi KHI TUQNG THUY VAN
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thang 1 va thang 2, ciu hinh BATS ¢6 du bao tbt
hon so v6i cAu hinh CLM. Sy khac biét gitra cac
han du bao duoc théy 13 rét nhat trong thang 12
& ca hai cdu hinh BATS va CLM, dic biét ¢ khu
vuc R2 va R3.

Dbi v6i dy bao nhiét do thang 12, nhiéu tram
dua ra du bao thip hon so véi quan tric & cdu
hinh BATS. Tai c4c tram ¢ vung nui, sai $6 ¢o
thé 1én téi 3-5°C do su chénh léch 16n giita do
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cao tai diém ludi mé hinh va do cao tram thuc té.
Vi cac khu vuc déng bz"ang ven bién, su khac
biét gitia cAu hinh BATS va CLM cho khu vuc
R3 la rit 16n, gay ra do phan tan 16n trong hé
thong ENS12 va ENS36. Xu hudng sai s6 cua
cdu hinh BATS va CLM dugc thé hién trong
phan bd sai sé trung binh tai ting diém tram
trong Hinh 2 véi han dy bdo 6 thang cho du bao
t6 hop tir 12 du bao vat Iy khac nhau.

February
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Hinh 2. Sai s6 trung binh (ME) cua giai doan 2011-2018 tai tung tram trén Bdc bé cho dur béo
thang 12. 1 va 2 han dy bdo 6 thang cho dw bao ) hop tir 12 dw bao vt Iy khdac nhau ENS12

V& céc sai s6 du bdo, chi s RMSE cua du
béo BATS trong khoang 3,5 - 4°C dbi véi R1 va
tir 2,3 - 3,5°C d6i v6i R2 va R3, trong khi d6 con
s6 nay dbi v6i du bao CLM 1a tir 2,5 - 3°C cho
R1 va R2, va tu 2,5 - 4°C cho R3 (Bang 3).
Danh gia thém vé du bao BATS khi chuyén doi
so d6 tham sb hoa buc xa hodc tich Iy cho théy,
trong R1 va R2 cho cac thang muyc ti€u cua thang
12 va thang 1, so 4 RRTM cung cap két qua tét

TAP CHI KHI TUQNG THUY VAN

hon so vdi CCRM véi muc giam 10% - 20%
trong RSME. D¢ nhay trong thang hai va cho R3
nho hon. BATS véi so d6 KF cho théy sai s6 cao
hon so véi cac so d6 GR va TD (RMSE ting 5%
- 10%). Déi v6i CLM, d6 nhay cua cac so do
birc xa khac nhau khong 16n va rd rang nhu véi
BATS. Tuy nhién, su két hop véi CCRM c6 xu
hudng sai s6 thap hon so véi RRTM.

Vi¢c danh gia cac h¢ vat ly khac nhau cho
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théy su khong chic chin trong cac dy bao, dac
biét 1a voi hai qua trinh trén mat dét khac nhau,
tir d6 tao diéu kién cho viéc tao ra céc khoang
tin cdy cua du bao voi RegCM4 cho nhiét do
mua dong mién Bic Viét Nam trong pham vi du
bao theo mua.

Trong Hinh 1, gia tri trung binh chung cua
ENS12 va ENS36 dugc ve€ cung véi cac dy bao
duy nhét. D4i véi ving can khi hau R1, vao thang
12, ca ENS12 va ENS36 déu khong thé cai thién
du bao do du bao sai léch 4m 16n tir cac cau hinh
BATS. Tuy nhién, dbi v6i cac dy bao thang 1 va
thang 2, cac du bao c6 nghia 1a ddng nhat rd rang

BAI BAO KHOA HQC

phtt hop véi cac bién thé quan sat. Trong cac du
b4o c¢6 nghia 1a ddng nhit, van con nhiéu gia tri
du bao lanh hon so vdi cac du bao. RMSEs
(Bang 3) cho R1 trong thang 1 va thang 2 Ia
khoang 2 - 3°C va thap hon so véi cac du bao don
1¢. Chi s6 RMSE ciia ENS36 thap hon 5% - 10%
so véi ENS12. Déi véi R2 va R3, RMSE da duoc
cai thién rd rang, khoang 2 - 2,5°C ddi vi ENS12
va ENS36 thap hon khoang 20% so v&i ENS12.
Céc ban phan phdi ME cho ENS12 trong Hinh 3
cho théy su cai thién cua ENS12 so v6i cac du
bao don I¢ (Hinh 3).

Hinh 3. Sai sé trung binh (ME) cua giai dogn 2011-2018 tai tung tram trén Bdc bé cho du bdo
thang 12. 1 va 2 han dir bdo 6 thang, doi véi 6 duw bdo sir dung BATS (a) va sir dung CLM (b)

TAP CHi KHI TUQNG THUY VAN
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Bdng 3. Sai s6 RMSE trong giai doan 2011-2018 cho dw bédo nhiét do trung binh thang 12, 1 va
2 cia cdc cau hinh du bdo khéc nhau véi han du béo 4,5,6 thang tai tung vung khi hau

Viing Thing H‘;‘)‘;:‘-' ENSI2 ENS36 BATOl BAT02 BAT03 BAT04 BAT05 BAT0O6 CLM0I CLMO02 CLM03 CLM04 CLM05 CLM06
Théng 12 4 3,61 3,43 4,06 4,54 4,05 4,72 4,51 524 2,93 2,52 3 2,64 36 3,05
R1 Théng 12 5 3,66 3,48 4,17 4,97 4,14 4,87 4,48 5,36 2,78 24 2,89 2,56 3,31 2,88
Théng 12 6 4,07 3.86 4,86 5,65 49 5,54 5,04 6,03 3,16 2,75 3,08 2,71 3,65 3,05
Théng 12 4 2,52 2,33 3,02 3,33 3,02 3,5 3,38 3,85 2,61 2,64 2,64 2,62 2,62 2,48
R2 Théng 12 5 2,62 2,43 3,16 3,74 3,15 3,65 3,41 4 2,62 2,83 2,73 2,79 2,62 2,57
Théng 12 6 2,75 2,53 3,64 42 3,67 4,16 3,83 4,54 2,57 2,71 2,51 2,65 2,52 2,48
Théng 12 4 2,13 1,86 2,92 3,27 2,92 3,54 3,53 4,14 24 2,57 241 2,45 2,24 2,21
R3 Théng 12 5 2,29 2,04 3,16 3,83 3,15 3,72 3,56 432 2,5 2,85 2,57 2,7 2,29 2,36
Théng 12 6 2,42 2,12 3,69 44 38 441 4,05 5,01 2,34 2,55 2,13 2,43 1,94 2,17
Théng 1 4 2,68 2,51 3,41 3,56 3,39 36 3,49 36 23 2,15 22 2,08 2,22 2,06
R1 Théng 1 5 3,09 2,8 3,87 4,13 3,86 4,07 3,96 4,16 2,59 2,46 2,51 2,32 2,64 2,42
Théng 1 6 3,08 2,77 3,99 44 4,03 4,29 4,09 4,47 2,33 222 23 2,14 2,41 2,25
Théng 1 4 2,17 2 2,72 2,78 2,71 2,77 2,74 2,77 2,52 2,53 2,56 2,56 2,49 2,48
R2 Théng 1 5 243 2,08 3,05 3,19 3,04 3,14 3,13 322 2,64 2,66 2,68 2,6 2,68 2,58
Théng 1 6 2,48 2,12 32 3,42 3,25 34 3,36 3,52 2,6 2,64 2,59 2,62 2,57 2,64
Théng 1 4 1,69 1,44 2,21 2,22 2,19 2,19 2,19 2,32 2,67 2,7 2,74 2,76 2,66 2,64
R3 Théng 1 5 2,02 1,51 2,71 2,76 2,69 2,72 2,83 3 2,74 2,81 2,81 2,74 2,82 2,71
Théng 1 6 2,02 1,54 2,82 3,06 2,92 3,09 3,1 3,27 2,77 2,81 2,76 2,82 2,67 2,76
Théng 2 4 2,84 2,39 3,14 2,91 3,14 3,08 3,22 2,84 2,81 2,86 3,04 3,02 3,05 2,85
R1 Théng 2 5 2,75 2,27 32 2,95 321 2,99 32 2,82 2,71 2,79 2,86 2,81 2,85 2,83
Théng 2 6 2,66 2,5 3,19 3,03 3,18 2,94 3,19 2,81 2,69 2,71 2,81 2,75 2,73 2,81
Théng 2 4 2,96 2,58 2,91 2,75 2,89 2,87 2,93 2,76 3,51 3,36 3,73 3,54 3,77 3,32
R2 Théng 2 5 2,9 2,5 2,89 2,71 2,9 2,77 2,9 2,72 347 342 3,67 3,46 3,69 3,45
Théng 2 6 2,73 2,64 2,72 2,57 2,71 2,6 2,77 2,59 3,46 3,31 3,67 341 3,64 342
Théng 2 4 3,17 2,76 2,7 2,62 2,69 2,79 2,73 2,79 411 3,84 43 4,01 443 3,92
R3 Théng 2 5 3,06 2,66 2,58 2,49 2,58 2,59 2,62 2,6 4,12 3,95 432 4 436 3,95
Théng 2 6 2,89 2,82 2,28 2.2 2,26 2,32 2,33 2,38 4,16 3,9 436 3,99 433 4,01

Trong Hinh 4, cic chi s6 MAE hang nim cta
ENSI2 & tat ca cac ving du béo cho thiy rang
céc sai sO xay ra rat 1on trong nam 2012 (d6i v6i
R1 véi cac gid tri ~4.5 - 5.5°C cho thang 12), vao
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Hinh 4. Sai s6 trung binh tuyét doi tai tirng nam cia trung binh 12 dy bdo (ENSI2) véi cdc cdu
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4. Két ludn

Nghién ctru da sit dung mo hinh khi hau khu
vuc RegCM phién ban 4.6.1 trong vén dé du bao
nhi¢t d¢0 han mua vao mua dong trén khu vuc
Bic B giai doan 2011-2018. Cac két qua duoc
danh gia tryc tiép voi cac quan tric cua Viét Nam
trong giai doan nay cho thdy du bao c6 do nhay
16n nhat di véi sy thay d6i so d6 bé mit. Viée
su dung so dd BATS c¢6 xu thé du bao sai s6
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thién dwong. Viéc t6 hop cac 12 du bao khac
nhau ciing cho phép c6 két qua véi sai sd giam
hon so vdi viée st dung tung du bao don 1¢. Sai
sd du bao nhiét do trung binh cac thang mua
doéng con 16n & tat ca cac cdu hinh vat 1y thir
nghiém. Tuy nhién, véi hé s6 trong quan cao cho
timg ving khi hau cho thiy kha ning ap dung cac
phuong phap hi¢u chinh thong ké ¢ cac nghién
ctru tiép theo.

thién am con su dung CLM4.5 ¢6 xu thé du bao

Loi cam on: cdc tdc gid xin giri 167 cam on t6i dé tai NCKH cap Nha nuwée “Nghién cieu tac dong
ciia bién doi khi hdu t6i sw xam nhdp ciia cdc dot lanh va néng dam bat thwong trong mua dong ¢
khu viee mién nui phia Bcfcphuc vu phat trién kinh té - xa héi”, md s6 BPKH.25/16-20 da ho tro dé
nhém thue hién nghién ciru nay. Bai bdo ndy ciing la két qua thuwe hién ciia mot néi dung trong dé
tai noi trén.
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APPLICATION OF SEASONAL ENSEMBLE PREDICTION BASED
ON MULTIPLE PHYSICAL AND LAGGED-TIME APPROACH TO
FORECAST NORTHERN WINTER TEMPERATURE
Vo Van Hoa!, Du Duc Tien?, Mai Khanh Hung?,
Luong Thi Thanh Huyen?, Dang Dinh Quan’
"Northern Delta Regional Hydro-Meteorological Center
*Vietnam National Center for Hydro-Meteorological Forecasting

Abstract: This study verified the seasonal forecast for winter temperatures in six months for
northern Vietnam in 2011-2018 using a regional-climate model (RegCM4) with boundary condi-
tions of coupled-forecast-system model version 2 of the National Centers for Environmental Pre-
diction. In the study, different physical schemes (land-surface processes, cumulus, and radiation
parameterizations) in RegCM4 were switched to generate 12 single forecasts. Three sub-climate re-
gions (R1, R2, R3) of northern Vietnam were separately verified with surface observations. Most
sensitivity to temperature forecasts is shown by land-surface parameterizations (including bios-
phere-atmosphere-transfer (BATS) and community-land-model version 4.5 (CLM) schemes) in which
BATS forecast groups tend to provide lower temperature forecasts than the actual observations. The
CLM's forecast groups tend to forecast higher temperatures. The forecast errors from single forecasts
can be clearly reduced with ensemble mean forecasts.

Keywords: RegCM model, Northern winter temperature, Seasonal ensemble forecast.
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"Trung tam Thong tin va Dir liéu khi twong thuy van
*Truong Dai hoc Tai nguyén va Moi trieong Ha Noi
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UNG DUNG PHUONG PHAP CHUAN PANH GIA CHAT
LUQNG DU BAO SU KIEN MUA

Lé Pai Thing', Nguyén Viét Lanh?

Tém tit: Theo Huong dan kj thudt ciia To chire Khi twong Thé gici, ¢6 hai phwong phdp déanh
gid chat lwong dir bdo la Phirong phdp chudn va Phirong phdp khoa hoc. Viéc danh gia dw béo tity
thudc vao bién diw bdo dwoc phan chia theo pha (phdn nhém) hay bién lién tuc. Trong ngi dung bai
bdo ndy chiing téi trinh bay phwong phdp chudn danh gid chdt lwong dir bdo diém va két qua danh
gia chat lwong du bao déi véi s kién muea tai nhitng diém lan can thudc khu viee ¢ tram quan trdc.
Két qua nay cé thé givip dw bdo vién phan tich, lwa chon mé hinh, phirong phép diw bdo tét nhét nham

nédng cao chat lwong ban tin dw bdo thoi tiét chung va di bdo miea néi riéng.
Tir khoa: D bdo diém, Pdanh gid chat lirong dw bdo, Phwong phdp chudn.

Ban Bién tap nhan bai: 12/04/2020

1. Pit van dé

Du béo thoi tiét 1a mot trong nhirng nhiém vu
chu yéu cua hoat dong khi twong thuy vin
(KTTV) nén T4 chirc Khi tugng thé gici (WMO)
d3 c6 nhiéu nd lyc phdi hop dé phat trién cong
nghé va tang cuong phuc vu du bao. Dbé du bao
thoi tiét, nguoi ta phai ung dung cac phuong
phap khac nhau tir don gian dén phuc tap dé tinh
toan, mo phong cac qua trinh vat 1y cta cac yéu
t6 thoi tiét dién tién trong tuong lai. Tuy nhién,
két qua du bao thoi tiét luén an chira nhimng sai
s, dic biét 1a dy bao thoi tiét diém trong khi dy
bao thoi tiét diém 1a trach nhiém cua co quan dy
bao KTTV [1]. Viéc danh gia do chinh xac cua
chat lugng du bao thoi tiét diém c6 vai trd quan
trong khong kém vai tro cuia dy bao thoi tiét.

Dénh gia chat luong du bao 1a thude do dé
kiém tra mtrc d6 chinh x4c cua gia tri du bao so
v6i gia tri quan tric dé x4c dinh sai s6 ctia ching
gitip nguoi dung cé thé lua chon va quyét dinh
sir dung hay khong str dung san pham du bao do.
Cung cép san pham dy bao duoc coi nhu mot
nganh dich vu nén vi¢c quan tdm dén chat luong
san phim va cach thic cung cép dich vu can
dugc chu trong phat trién dé dap ung duoc yéu
cdu ctia ngudi st dung. Panh gia du bao thoi tiét

Email: ledaithang.73@gmail.com
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Ngay dang bai: 25/06/2020

nham: (i) Pam bao rang san pham du bao thoi
tiét dap ung duoc yéu cau ngudi sir dung; (ii)
DPam bao tinh hiéu qua cua hé thong cung cap
san pham du bao thoi tiét; va (iii) Pam bao do tin
ciy cua co quan cung cap san pham du bao thoi
tiét.

Khi thuc hién viéc danh gia chat luong san
pham dy bao chung ta phai c6 it nhat hai bo s6
lidu d6 12 bo s6 liéu quan tric va bd sé liéu du
bao co tinh théng nhit vé khong gian va thoi
gian. Bé dam bao tinh thong nhat nay thuong co
hai cach, do6 1a noi suy s6 lidu quan tric vé cac
diém lugi khong gian trong md hinh du béo hodc
ndi suy sb lidu du bao tir cac diém ludi vé diém
quan tric. Tuy nhién, nguoi ta thuong sir dung
phuong phép noi suy tir diém ludi vé tram quan
trac dé dam bao tinh khach quan va chinh xac
ctia s6 liéu quan tric.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Phwong phdp chuin ddinh gid chit
lwong dw bdao

Phuong phap chuén 1a phuong phap dung dé
danh gia du bao yéu té mang tinh su kién
(co/khong), du bao theo nhiéu cép, du bao cac
yéu t6 thay doi va du bao xéac suét [2].

2.1.1 Yéu t6 du bdo

Trong danh gia chét lugng du bao su kién
mua, ngudi ta thudng phan nhom dé danh gia
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theo pha (tir hai pha tr¢ 1€n), sau do lap bang su
kién roi lwa chon phuwong phap chuan dé danh
gia chat luong du bao cua sy kién nay (Bang 1).
Bdng 1. Céc tinh hudng cé thé xay ra trong
danh gia du bado su kién muwa co/khong mua
xay ra (hai pha)

Quan tric , o
C Kh
Du bao © ong
Co A B
Khong C D

Trong pha c6 mua lai c6 thé phan thanh cac
pha nhé hon: mua/mua vira, mua vira/mua to,...
theo Quy dinh k¥ thuat danh gia chat luong dy
bao cua Bo Tai nguyén va Mai truong [3].

2.1.2 Phurong phdp danh gia dw bdo chudn

Dé danh gia du bao pha, nguoi ta thuong
dung céac chi sé: Bias, PC, POD hay H (Hit
Rate), FAR, TS (Threat Score) hay CSI, POFD,
SR, HSS,... [3, 4, 5].

a) Diém Bias (Bias score) 14 ti s giita s6 1an
du bao véi s6 1an quan tric ciia mot pha nao do:

BIAS = (A+B)/(A+C) (1)

Chi s6 nay phan anh muc d¢ sai 1éch cua du
b4o so v&i quan tric va bién thién trong khoang
tlr 0 dén oo, diém tt nhat 1a 1.

b) Xac suat phat hién POD (Probability of
Detection) 13 ti sb gitra sb 1an du bao dung su
xuét hién cta hién tuong voi téng sb 1an xuat
hién cua hién tuong do:

POD = A/(A+C) 2)

Chi s6 nay phan anh dy bao c6 mua dat dugc
dd chinh x4c bao nhiéu va bién thién tir 0 dén 1,
gié tri tot nhat 13 1.

¢) Ti 1& du bao khéng FAR (False Alarm
Ratio) 1a ti s giira s6 lan du bao c6 nhung hién
tuong khong xay ra véi tong s6 1an du bao co
cho hi¢n tugng do:

FAR = B/(A+B) 3)

Chi s6 nay phan anh sy kién du bao “c6 mua”
thuc sy da khong xay ra (tirc 1a cac canh bao sai)
1a bao nhiéu va bién thién tir 0 dén 1, gia tri t6t
nhit 12 0.

d) Chi sb thanh cong CSI (Critical Success
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Index) 1a ti sb giita s6 lan dy bao dung c6 xay ra
hién tugng véi tong s6 1an du bao dang co xay ra
hién tuong, s6 1an du bao khéng va b 1an du bao
sot hién tuong:

CSI=A/(A+B+C) 4)

Chi s6 nay phan 4nh d6 chinh xac cua do
luong cac su kién quan tric va/hodc du bao va
bién thién tir 0 dén 1, gia tri tot nhat 1a 1

@) Chi sb xac suat phat hién sai POFD (Prob-
ability of False Detection): 1a ti s giita s6 1an dy
bao mua khéng so véi s6 1an dy bao dung

POFD = B/(D+B) (5)

Chi s6 nay phan anh cac su kién quan tric 1a
“khong” da dugc dy bao khong chinh xac “cd” 1a
bao nhiéu va bién thién tir 0 dén 1, gid trj tot nhat
la 0.

e) Chi s6 ti 1& thanh cong SR (Success Ratio)
1a ti s6 giita s6 1an dy bao ding co xay ra hién
tugng v6i tong s6 1an du bao dung c6 xay ra hién
tugng va s6 lan dyu bao khong:

SR = A/(A+B) (6)

Chi s6 nay phan anh cac sy kién du bao “co
mua” di dugc quan tric chinh xac 14 bao nhiéu
va bién thién tir 0 dén 1, gia tri tot nhat 1a 1.

g) Chi sb k¥ nang HSS (Heidke Skill Score
(Cohen’s k)): Po ludng phan du bao chinh xac
sau khi loai bo nhitng du bao chinh xéac do loai
ngiu nhién. Pay 1a mot hinh thic cua diém ki
ning tong quat, & d6 diém s trong tir s6 1a sb dur
bao chinh xé4c, va du bao tham chiéu trong
trudng hop nay 1a ngau nhién.

HSS = ((A+D)-tcrandom )/(N-Ecrandom)
trong d6 (Expected correct)random:
Ecrandom=((A+C)(A+B)+(D+C)(D+B))/N
Chi s6 nay phan anh mirc d6 cta k¥ nang du

béo d6i v6i cac han du bao 1a cao hay thap va
bién thién tir -co dén 1,0, gi tri tot nhat 1a 1.

h) Xac suét du bao dang PC (Proportion Cor-
rect) 1a ti s6 gifra s6 1an du bao dang cho tat ca
céc pha vai tong sd lan du béo:

PC = (A+D)/(A+B+C+D) (8)

Chi s6 nay phan anh mitrc do dy bao chinh xac
d6i voi cac han du bao 1a cao hay thap va bién
thién tir 0 dén 1, gid tri tot nhat 1a 1.

(7
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2.2 Nguén sé liéu diu vao

Nguon s6 liéu dau vao 1a s liéu dy bao thoi
tiét diém cua Trung tim KTTV quc gia, cac Dai
KTTV khu vuc va Dai KTTV tinh hién tai dang
cap nhat hang ngay vao co s¢ dir liu cua H¢
thong phan mém dudi dang ban tin du bao thoi
tiét diém va 1a san pham cudi cling ctia quy trinh
du bdo. Vi vay, chiing t6i st dung s6 liéu du bao
mua cho 63 diém dic trung ciia 63 tinh/thanh
phé cta Viét Nam, v6i han du bao tir 1 dén 10
ngay ctia Trung tim Du bao KTTV dé lam vi du

cho viée st dung phuong phap chuan danh gia
chat lugng du bao diém va s6 liéu quan tric mua
tuong tng véi cac vi tri ciia diém dy bao cua 63
tram khi tugng dé so sanh va tinh toan céac chi sb
sai sO cua du bao cia yéu to mua.

S6 liéu dy bao ban dau dugc luu trong t&p co
dinh dang MS. Excel [2] va dugc cap nhat hang
ngay trong Hé thong phan mém ty dong khach
quan danh gia chit luong du béo thoi tiét diém
(hinh 1).
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O - o= T Wiaa file_DBO 10 ngayis [Compatibility Mode] = Wicrosoft Bxcel |
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Paste 3 COPY - A = = it B cul o R e M L Sort & Fina &
aste B I u- = i B Merge & Center - | @B+ % » | % 28  Conditional Format _Cel nsert Delete Forma ot & Fin
- < Format Painter = = Formatting - as Table = Styles = - - - <2 Clear - Filter - Select -

Clipboard Font nt Humber Styles ceits Editing
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Hinh 1. Méu s6 liéu du béo diém 10 ngay dwoc luu trong tép co dinh dang MS. Excel

3. Két qua danh gia chit lwong duw bao thoi
tiét diém

Du bao vién truy cap vao Hé théng phin mém
tr dong khach quan danh gia chit luong dy béo
thoi tiét diém bang Username va Passwords da
dugc Quan tri hé théng cung céip, sau do lua

< X @ Not secure | 192.168.1.31:8888/frmPointForecast10Day_edit
-~ TONG CUC Kl TUGNG THOY VAN
1ty TRUNG TAM THONG TIN VA D LIEU KHI TUONG THOY VAN
& Trang chit

& Dw bao diém 10 ngay

& Chit lwong dw bao +

BonViDB Trung t8m Du béo KTV quéc gia | Phuong Phap
& Théng ké & giam sat Bai KTTV Tinh v | Céng Cu
e cio - Tai Knoan e
& Cai a3t cau hinh +
& Quan tri hé théng + Ngay 18-05-2020
& Trg gitp
€

chon cac thong tin lién quan dén dir liéu du bao
nhu: Pon vi dy bado, Phuong phép du bao, Cong
cu du bao va cép nhat dit liéu vao phin mém. Dir
liéu du bao sau khi cap nhat vao H¢ théng danh
gia chat lugng du bao s& dugc hién thi trong giao
dién caa phan mém (Hinh 2).

E a & O

(]

g —

D LIEU DY BAO PIEM 10 NGAY

Phuong phap du bao wng hop v

Mhap File d ligu cd

Dir ligu ngay 17-05-2020

19.05-2020 20.05-2020

21.05-2020 22.

6iét | Tmin | Tmax H.gi6| T.66 T.6ét Tmin Tmax Hgid Ta6 T6ét Tmin Tmax T.at Tmin

g
3
5
5
3
3

Téng 63 diém du bio.

»

Hinh 2. Dit liéu dir bdo thoi tiét diém 10 ngdy sau khi cdp nhdt vao phan mém
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Sau khi Hé théng thu nhan dﬁy du s6 lieu du
béo va sb liéu tir cac tram quan tric, hé théng s€
tu dong so sanh danh gia két qua du bao mua cua
tung ban tin theo ngay véi cac han du bao khac

> o TONG CUC KHi TUONG THOY VAN
gy TRUNG TAM THONG TIN VA DUF LIEU KHi TIONG THOY VAN
& Trang cha BonViDB | Trung tim Dubdo KTV quéc gia

& Dy bao diém 10 ngay Dai KTTV Tinh

YeuTé | Rpm

& Chat lwong di bao -

& Thdng ké & giam sat

& Bio cio +

& Cai dgt cau hinh +

& Quan tri hé théng + sé:
& Tro giop

TONG CUC KHi TUONG THUY VAN
TRUNG TAM DU BAO KTTV QUAC GIA

BAI BAO KHOA HQC

nhau 1a Pat va Khong dat (Hinh 3). Thong tin
nay 1a dir liéu dau vao cho tinh toan cac chi s6
thong ké khac.

§ scminsssor -

v Phwong Phap g hoy v Céng Cu Default v
-

CONG HOA XA HOI CHU NGHIA VIET NAM
Do 14p - Ter do - Hanh Phiic

Ha N&i. Ngay 11 Théng 5 Nam 2020
BAO CAO CHAT LUQO'NG DY BAO YEU TG

NGAY 1/5/2020

Tén diém saisé Théng k&
Lai Chéu 2 Knéng Dt
Sién Bién Knang Dt
Sonla 4 Bat
Lao Cai Knéng Dat
Ha Giang 2 Knang Dt
Tuyén Quang 4 Bat
inh Phic 1 et

Hinh 3. Két qua chat lirong dw bdo mua ciia ngay 11/5/2020 véi han dw bdo 1 ngay cia 63 diém
dw bdo

Hé théng phﬁn mém dua trén co so dir lidu da
c6 s& ty dong tinh toan thong ké cac chi sb sai sb
du bao mua va dua ra két qua chét luong du bao
clia tirng diém riéng biét voi han dy béo tir 1 dén
10 ngay ctia 63 diém du bao. Trong khuon khd
bai bao nay, chung t6i khong so sanh danh gia
chat lugng du bao cua cac diém du bao khac
nhau ma tap trung di sau vao phan tich y nghia
cac chi sb sai sé cua du bao mua tir 1 dén 10
ngdy trong thang 4 nam 2020 cho diém Ha Noi

¥ o TONG CUC KHi TUQNG THOY VAN
Loy TRUNG TAM THONG TIN VA DU LIEU KHi TIFONG THUY VAN
& Trang chii

Don ViDB Trung t8m Dy béo KTTV quéic gia
& Dy bio diém 10 ngay

Bai KTTV Tinh

& Chit lrong dw bao +

Biém Dw Bao Ha NGi
& Théng ké & gidm sét Qﬁ
& Béo cio +
. Migém Wiy Bas  POD FAR  CSs  FOFD

& Cii it céu hinh +

19011 1 0
& Quan tri hé théng +

1501 0
& Tro gitp

18011 7 &
18011 B 3
19011 [ 3 0 1 a7 7
18011 1 8 14

1a thoi diém va dia diém kho du bao nhat.

Két qua hién thi trén phdn mém (hinh 4) cho
thdy, bang dir liéu bén trai 1a dit liéu cac chi sd
(dong thtr nhat) cia cac han du béo tir 1 dén 10
ngay (cot thir nhat). Biéu d bén phai 1a mo ta
gia tri cac chi s6 ddi véi cac han du bao khac
nhau (c6 3 loai biéu d6 dung dé mé ta cac dir liéu
cta ting chi sé hodc tat ca cac chi sé d6 1a Biéu
dd dang duong, Biéu d6 dang cot va Biéu do
dang diém).

| RpTen—

Phwong Phip

Phuang phép dy béotngho; Y| Céng Cu Dera v
YéuTé ROVN) v ThéiGian &
ot il B Biduds Bidu 85 cbt v chisé m tét c3. v

Bitu d4 dang cét

;
I ;

sias [ -poD [ -FaR [ . csi M - Pc - poFD M SR M -Hss

|

s 10

Hinh 4. Két qua danh gia chdt lrong dir bdo mwa thang 4/2015 cia diém Ha Ngi

Bang dit liéu két qua danh gia chat luong du
bao mua cho diém Ha Noi trong d6: cot 1 1a ma
diém 19011 twong Gng voi tén diém du bao 1a

Ha No6i, cot 2 1a han du bao, cac cot tiép theo la
cac chi s6 thong ké duoc tinh toan dua trén chudi
su kién mua (c6/khong) xay ra trong thang
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4/2020.

Tir hinh 4, tién hanh phan tich cac chi sb ta
thay:

- Chi s Bias nhan gia tri tur 0,38-0,90 (hinh
5), trong do6 cac han du bao c6 xu hudng dudi sy
kién dy bao (Bias < 1), han du bao 1 ngay dat
két qua tot nhat (Bias = 0,9) va c¢6 xu hudng

giam dan theo han du béo.

- Chi s6 POD nhan gia trj tir 0,25 dén 0,71

(hinh 6), trong d6 c6 6/10 truong hop du bao
dung trén 50%, du bao chinh x4c nhit 1a han 1
ngay (POD = 0,71), du bao 10 ngay la rat thap
chi dat c6 25% la du bao dung.

Bias

POD

| POD

Hinh 5. Chi s6 Bias cia cac han dw bdo

- Chi s6 FAR nhan gia tri tir 0,07 dén 0.38
(hinh 7), trong d6 gia tri canh bao sai twong ung
v6i cac han dy béo ting dan tir han du bao 1
ngay dén 8 ngay, nhung lai tot 1én trong han dy
bao 9 ngay.

- Chi s6 CSI nhan gia trj tir 0,22 dén 0,62

Hinh 6. Chi s6 POD cia céc han du bdo

(hinh 8), véi cac han du bao c6 hon 50% su kién
mua xay ra da dugc du bao khong chinh xac, tot
nhét 12 han dy bao 2 ngay va kém nhat 14 han du
b4o 10 ngay (du bao c6 mua chi dung 1/5 sb 1an
xay ra su ki€n mua).

FAR
0.4

0.3s

a3
0.25 -
02
= FAR
0.15
01

0.05 -

o 4

1 2 3 a 5 6 7 8 o 10

Csli

03 = CSl

1 7 3 a 5 6 ’ 8 9 10

Hinh 7. Chi s6 FAR ciia cdc han duw bdo
- Chi s6 POFD nhan gié trj tir 0,07 dén 0,44
(hinh 9), trong d6 hau hét han du bao c6 hon
60% su kién quan trac khong c6 mua da du bao
chinh x4c, riéng han du bao 1 ngay co chi sb
POFD kém nhét 13 0,44 c6 nghia 44% su kién

Hinh 8. Chi s6 CSI ciia cdc han du bdo

“khong c6 mua” du bao khong chinh xéc.

- Chi s6 SR nhén gia tri tir 0,63 dén 0,93

(hinh 10), trong d6 s6 lan dy bao mwa dd quan
tric duoc mua dat hon 60%, riéng han du béo 8
ngay rét thap dat 63%.

POFD

& POFD

1 2 3 a B & 7 8 ° 10

SR

Hinh 9. Chi s6 POFD cuia céc han dy bdo
- Chi sb HSS nhan gia tri tir 0,10 dén 0,48,
trong do6 cac han du bao 2 va 9 ngay c6 ky nang
t6t nhat, con han du bao 10 ngay c6 k¥ nang thap

Hinh 10. Chi s6 SR ciia cdc han du béo

nhit (Hinh 11).

- Chi s6 PC nhan gia trj tir 0,53 dén 0,67,

trong d6 dy bao mua hau hét c6 d6 chinh xac dat

TAP CHI KHI TUQNG THUY VAN
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hon 60%, trtr han du bao 8 va 10 ngay chi dat
hon 50%, t6t nhat 12 han dy bao 2 ngay dat 73%
(Hinh 12). Piéu nay phan anh dtng khi két hop

BAI BAO KHOA HQC

v&i viée phan tich cac chi so chat lwong du bao
khac.

HSS

0.6

0.5

0.4

03 -

MHSS
0.2

0.1

1 2 3 4 5 G 7 E El 10

Hinh 11. Chi sé HSS ciia cdc han du bdo

Heé théng phan mém tu dong khach quan danh
gia chat luong du bao thoi tiét diém sau khi tinh
toan cac chi sb sai sb ciia yéu t6 du bao s& hién
thi thong tin tong quét trén ban d6 phan b chat

<« C @ Notsecure

| 192.168.1.31:8888/frmMap

# gi" TONG CUC KHI TUONG THOY VAN

ey TRUNG TAM THONG TIN VA DI LIEU KHI TWONG THUY VAN

& Trang chi ” A
kgt CHAT LUGING DU BAO BIEM CUA CAC DON VI

& Dy bao diém 10 nga

» £ Bon Vi DB Trung t3m Dy béo KTTV ¥
& Chatlvong dy bao + Tai khodn
& Théng ké & giam sat YéuTs

& Bio cao +

& Quan trj h théng +

& Tro giip

PC

0.8

0.7
06 -
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0.3 -
0.2
0.1

i
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Hinh 12. Chi s6 PC cua cdc han du bdo

luong du bao cua tung don vi du bao, ting han
du bao (1 dén 10 ngay), yéu td du béo, ... cho cac
diém dy bao khac nhau (Hinh 13).

Hinh 13. Ban dé phdn bé chat liong dw bdo mua, han dir bdo 1 ngay, thang 4/2020

Ban dd phan bd chét luong dy bao mua (PC)
cho chung ta biét chi tiét chit lugng cua ting
diém dy bao ciing nhu tong quan chung cua tat
ca cac diém du bao tir 46 cung cip rat nhiéu
thong tin bd ich cho nha quan 1y ciing nhu du
bao vién vi du nhu: khu vuc nao cho théy chét
lugng du bao cao, khu vuc nao thép, khu vuc ¢6
chét luong thip c6 phai 1a khu vuc c6 thoi tiét
phtrc tap hay do trinh d¢ cua du bao vién hay
chét luong cua cong cu, trang thiét bi phuc vu
du bao c6 han ché. Nguoc lai khu vuc co chét
lugng dy bio mua cao chua chic dd phai do
trinh d6 cua dy bao vién cao hay phuong phap,
cong cu du bao tdt, ma ¢ thé khu vuc nay dang

trong thoi gian ¢6 khi hau 6n dinh.

4. Két luin

Theo quy dinh, c6 hai phuong phap danh gia
chét luong du bao 1a Phuong phap chuin va
Phuong phap khoa hoc, viéc lya chon phuong
phap danh gia chit lugng dy bao tiy thude rat
nhiéu vao trinh d6 khoa hoc va cong ngh¢ dy
béo. Trong bai viét nay chung t6i da trinh bay
mot phan két qua lién quan dén noi dung tng
dung phuong phap chuin danh gia chat luong
du bao bang phan mém hé thong ty dong khach
quan danh gia chét lvong dy béo tai cac diém
tram d6i voi du bao pha ciia yéu t6 mua, ddy chi
1a két qua ban dau cta phin mém, trong thoi gian
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t6i chung toi sé& tiép tuc trinh bay két qua ung
dung phuong phap nay dé danh gia chat luong
ctia cac bién lién tuc khac nhu nhiét do tdi cao,
nhiét d6 tdi thap, d6 am tuong ddi khong khi...

Trén day chi 12 mot phan két qua hét stc
khiém tén ban dau nhung la diém khoi ngudn
cho cac nghién ciru tiép theo nham hoan thién hé
thong tu dong danh gia khach quan chat lugng
du bao cua tit ca cac yéu td du bao trong ban tin
du bao thoi tiét diém noéi riéng va cac loai ban
tin khac noi chung.

Théng tin ctia hé théng danh gia chit luong

du bao khong nhitng cung cip cho cac du bao
vién ma con rat quan trong trong vi¢c hd tro ra
quyét dinh ciia cac nha quan ly. Cac nha quan 1y
can ctr thong tin cta hé thong dé c6 nhitng quyét
dinh chi dao, diéu hanh. Du béo vién cé thong
tin dé hiéu chinh hé thong dy bao, nghién ctru va
phat trién san phdm du bao méi, du bao vién s&
c6 y thuc trach nhiém va ty hao vdi nhiing san
pham cung cap cho nguoi str dung, nguoi ding
dugc st dung san phé”im dich vu dam bao do tin
cay.

Loi cam on: Dé hoan thanh bai bdo nay trude tién Ching t6i xin giri dén cdac Chuyén gia khi

twong thiy van cung tdp thé cac cong tac vién thie hién dé tai: “Nghién ciru xdy dung hé thong tir
dong danh gia khach quan chat lwong dy bao tgi cac diém trén khu vuc Viét Nam” 167 cam on chdn
thanh va sdu sdc nhat. Pdc biét, Chung t6i xin chan thanh cam on Lanh dgo T 5ng cuc Khi twong
Thuy van va Lanh dao cac don vi chirc nang cua T (5ng cuc da tao diéu kién thudn loi cho Chung toi
ciing véi cac Cong tac vién thie hién va trién khai iing dung dé tai nghién cieu nay
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APPLICATION OF STANDARD QUALITY ASSESSMENT METHOD
FOR FORECASTING RAINING EVENTS
Le Dai Thang', Nguyen Viet Lanh?
"Hydro-Meteorology Information and Data Center
?Ha Noi University of Nature Resources and Environment

Abstract: According to the Technical Guidelines of the World Meteorological Organization, there
are two methods for forecasting quality assessment: the Standard Method and the Scientific Method.
The forecast evaluation depends on whether the forecast variable is divided into phases (subgroups)
or continuous variables. In the content of this paper, we present the standard method of evaluating
the quality of forecasting points and the results of evaluating the quality of forecasting for rain events
at nearby points in the area where the monitoring station is located. This result can help forecast-
ers analyze, select the best model and forecasting method in order to improve the quality of weather

forecasts.

Keywords: Forecasting points, Assessing quality forecast, Standard methods.

TAP CHi KHI TUQNG THUY VAN
S6 thang 06 - 2020



BAI BAO KHOA HQC DOI: 10.36335/VNJHM.2020(714).18-29

CAC PHUONG PHAP CHUAN HOA DU LIEU THUY VAN
AP DUNG CHO TRAM 74129 - YEN BAI

Ping Vin Nam!, Hoang Quy Nhén?, Ngé Vin Manh?3, Nguyén Thi Hién*

Tém tit: Dir lidu muc nude (water level) tai cdc tram trén séng hién nay chu yéu dwoc thu thap
bang phirong phdp quan trdc thii cong véi tan sudt thu thap khéc nhau tiry thudc vao tieng thoi diém
trong nam. Cdc dit liéu nay can phai dwoc lam sach dé loai bé cdc diém bat thuong (Outliers), cdc
gid tri thiéu (Missing values), chudn héa vé dang chudi thoi gian (Time series).... Trong néi dung
cua bai bdao nay, nhom tac gia sé chi ra hién trang cua dir liu myc nuwoc thu thap dwoc tai tram
74129 - Yén Bai trong giai doan 9 nam tuw 01/01/2011 dén 31/12/2019; Day la cac dir liéu thuc 16,
dwoc cung cap boi Trung tam thong tin va Dir liéu khi twong thiy vin. Trén co sé hién trang ciia
tdp dir liéu nay, sé tién hanh thue nghiém cac phwong phdp lam sach dit liéu dé loai bo ngoqi lai,
thay thé gid tri thiéu bang phwong phdp néi suy va chudn héa dir liéu vé dang chudi thoi gian véi
khodng thoi gian cach déu nhau 3h. Dit liéu sau khi dd dwoc chudn héa, lam sach, dam bao tinh day

du va do tin cdy sé la yéu to quyét dinh toi do chinh xdc cua cac mé hinh dy doan, dy bao.

Tw khoa: Muc nudc, ngogi lai, dir liéu thiéu, chuoi thoi gian.

Ban Bién tap nhan bai: 12/04/2020

1. Pit van dé

Dt li¢u myc nudce thu thap tir cac tram quan
tric trén song co thé duogc thyc hién thong qua
quan trac thi cong (ghi nhan tryuc tiép gia tri cia
yéu t do trén thiét bi quan tric) hodc quan tric
t dong (ghi nhan gié trj cua yéu té do bang thiét
bi tu dong va truyén vé nguoi st dung theo nhu
cau) [1]. Hién nay, viéc quan trdc muc nudce trén
cac hé théng song chii yéu van sir dung phuong
phap quan tric thi cong, ngudi quan tric s& ghi
nhén gia tri trén thudc do myc nudc sau do gui
dir liéu nay vé trung tim dé luu trix, xtr 1y. Do
nhiéu yéu t6 chu quan va khach quan, dan dén
qué trinh ghi nhan gia tri va giri s6 liéu quan trac
vé trung tam bi sai sot, nham 1an, mat mat so véi
gia tri thuc té. Hon nira, tuy vao tung thoi diém,
mua vy trong nam ma ché do quan tric muc
nudc ciing khac nhau c6 thé chi 2 lan/ngay (7h,
19h), 4 lan/ngay (1h, 7h, 13h, 19h) hoic 8
lan/ngay (1h, 4h, 7h, 10h, 13h, 16h, 19h, 21h)
1Pai hoc Mé-Pia Chat,
’Dai hoc Nong lam Thai Nguyén,

3Trung tam Thong tin va Dir liéu khi tuong
thuy van,

“Hoc vién Ky thudt quan sy

Email: dangvannam@humg.edu.vn
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Ngay phan bién xong: 20/06/2020

Ngay dang bai: 25/06/2020

vao thdi diém mua can, hodc thoi ky dau mua i
khi bién do muc nudc trong ngay nho; nhung co
thé tang 1én 12 1an/ngay (1h, 3h, 5h, 7h, 9h, 11h,
13h, 15h, 17h, 19h, 21h, 23h), hoac 24 lﬁn/ngéy
(Oh, 1h, 2h,...., 22h, 23h)... dugc ap dung trong
mua 1d khi muc nuée bién dbi trong ngay lon [1].
Vi vay, dir liéu thu thap dugc bi ngét quang va
khong lién tuc, thoi diém 1y dir liéu khac nhau
tiy thudc vao tirg mua trong nam, dic diém luu
vuce, dac diém tran mua, thoi gian 1i...Pay 1a cac
dr liéu dugc ghi nhan va luu trit theo thoi gian,
nhung lai khong phai 13 dir liéu chudi thoi gian
(Time series data). Do &6 khong thé ap dung cac
mo6 hinh dy bao chudi thoi gian nhu: MA,
ARMA, ARIMA, PARMA, GARMA.. .hay cac
mod hinh hoc may, hoc sau khac trong vié¢c xay
dung moé hinh dg bao myc nudc tai cac tram
quan tric, phuc vu viéc canh bao 1l hodc cac bai
toan lién quan khac [2-4].

Co6 thé thay, cac dir liéu quan tric muc nudc
thu thap va luu trir hién tai 1a cac dir li€u tho
(Raw data), cac dit liéu nay can phai duoc chuin
hoéa va lam sach (Data preparation) tradce khi su
dung cho bat ky muc dich gi, ddy 1a cong doan
bét budc va khong thé thiéu [5,6]. Két qua cua
nhiéu nghién ctru da chi ra rang, 80% thoi gian,
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cong strc va ngué)n Iuc ctia mot du an khoa hoc
dir liéu 12 ndm ¢ khau chuan bi dir liéu. Trong
cac phan tiép theo ctia bai bao, nhom tac gia s&
tim hiéu v& phuong phap thu thap va hién trang
dir liéu thuy van tai tram 74129 - Yén Bai trong
giai doan 9 nam tir ngay 01/01/2011 dén hét
ngay 31/12/2019, tor 46 xac dinh dugc nhiing
phuong phap chuin hoa dit liéu can thiét, phu

Muc Nudc (Water Level)

95 luu t5t ¢4 thay @i trong Drive

* Tnémidp &t Chiasé @ Xem trudc 1 Tram 74129: Yén Bai
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hop voi tap dir liéu nay. Nhom tac gia st dung
cac thu vién, k¥ thuat 1ap trinh dé xay dung céac
module thuc hién viéc loai bo cac diém ngoai lai,
cc diém thiéu dit liu va chuan hoa dit ligu myc
nude vé dang chudi thoi gian. Cac phuong phap
tién xtr Iy dit liéu ap dung cho tram 74129 s& lam
co s6 ap dung véi cac tram quan tric thiy vin
khéc trén h¢ théng song H6ng noéi chung.
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Hinh 1. Vi tri ciia tram 74129 trén bang do Google Maps

2. Phuwong phap thu thap va hién trang dir
liéu thuiy van tram 74129 - Yén Bai

2.1. Phuwong phap thu thap dir liéu myc nuoc

Dir liéu myc nudc tai cac tram quan tric thuy
van trén song Hong néi chung va tram 74129 noi
riéng dugc thu thap bang phuong phap quan tric
thu cong. Hang ngay, vao cac thoi gian quy dinh
ngudi quan tric s& ghi nhan truc tiép gia tri muc
nude trén thiét bi quan tric sau d6 giri gia tri nay
vé Trung tdm Théng tin va Khi twong thity vin
dé Iuu trir va xtr 1y, phuc vu cho cac muc dich cy
thé. Hinh 1 thé hién vi tri ciia mot s6 tram trén hé
thong song Hong trong d6 ¢ tram 74129 - Yén
Bai.

Ché @6 quan tric muc nudc phai dam bao
phan anh dugc qua trinh dién bién muyc nudc mot
cach diy du, khach quan va phai c¢6 tinh kha thi
[1]. Theo TCVN 12636-2:2019 v&i quan tric thi
cong c6 8 ché do:

« Ché d6 1: Mbi ngay quan tric 2 lan vao cac
thoi diém: 7h, 19h; duge ap dung trong mua can
& cac song ving khong anh huong thuy tridu,
thoi ky bién do muc nudc trong ngay nho hon
hoac béng S5cm (AH < 5cm)

« Ché d6 2: Mbi ngay quan tric 4 lan vao cac
thoi diém: 1h, 7h, 13h, 19h; duoc ap dung trong
thoi ky bién do0 muc nudce trong ngay 16n hon 5
cm nhung nhd hon hoac bﬁng 10cm (5 <AH <
10cm), nhu ddu va cubi mua can & cic song
thudc ving khong anh huong thuy tridu.

« Ché d6 3: Mbi ngay quan tric 8 lan vao cac
thoi diém: 1h, 4h, 7h, 10h, 13h, 16h, 19h, 22h;
dugc ap dung trong thoi ky muc nude bién dbi rd
rét trong ngay, nhu thoi ky dau mua i & cac song
vura va 16n thudc vung khong anh huong thuy
tridu.

« Ché d9 4: Mdi ngay quan tric 12 lan vao cac
thoi diém: 1h, 3h, 5h, 7h, 9h, 11h, 13h, 15h, 17h,

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2020



BAI BAO KHOA HQC

19h, 21h, 23h; dugc ap dung trong thoi ky muc
nude bién doi 16n trong ngay, nhu mua lii & cac
song vira va 1on, nhitng noi chiu anh hudng nhat
triéu c6 bién do nhé hon 1m.

« Ché d6 5: Mbi ngay quan tric vao cac thoi
diém: 1h, 3h, 5h, 7h, 9h, 11h, 13h, 15h, 17h, 19h,
21h, 23h. Ngoai ra trudc, sau chan, dinh (triéu
hodc 1ii) mdi gid quan trac 1 1an, duge ap dung
0 nhitng tram chiu anh hudng nhat triéu co bién
d6 tridu kha 16n (AH > 1m) va nhiing ngay c6 1
16n & song vua va 16n.

« Ché do 6: Mdi ngay quan tric 24 1an vao cac
thoi diém: Oh, 1h, 2h ..., 22h, 23h; duoc ap dung
trong thoi ky 1ii cta cac con séng, & cac tuyén
quan tric chiu anh huéng nhat tridu va anh
huong kha 16n ciia ban nhat triéu.

« Ché do 7: Mdi ngay quan tric 24 1an vao cic
thoi diém: Oh, 1h, 2h, ..., 22h, 23h. Ngoai ra
chan, dinh (triéu hodc 1li) cach 5, 10, 15 hodc 30
phat quan tric thém 1 1an. Khoang thoi gian
quan tric duoc xac dinh theo su bién ddi muc
nudc, nham quan trdc chinh xac tri s6 muc nude
va thoi gian xut hién ciia myuc nudc va thoi gian
xuét hién ctia muc nudce chan, dinh duoc ap dung
tai nhitng noi myc nudc chiu anh huong tridu
manh va tai cac séng, sudi nho trong thoi ky 1ii.

« Ché d¢ 8: Cach 5 phut, 10 phat, 15 phut
hoic 20 phit quan tric mot 1an, tir khi 1d 1én dén
hét tran 1d. Tai chan, dinh I quan tric day hon,
suon i 1én quan tric day hon suon li xudng.
Khoang cach thoi gian quan tric dugc xac dinh
theo su bién ddi cua cuong sudt muc nudc va
thoi gian kéo dai cua tran Ii. Cudng sudt muc
nudce bién dbi cang 16n, thoi gian 1ii cang ngén,
dé dam bao quan tric chinh xéc trj s6 muc nude
chan, dinh Ii va cac diém chuyén tiép cua tran Ii.
Can ndm virng dac diém luu vuce, dic diém tran
mua (cudng d6 mua, trung tim mua. ..) dé b tri
thoi gian quan tric [1].

V&i tram 74129 thuc hién theo cac ché do
quan tric tir 1 dén 6 tiry thudc vao timg didu kién
cu thé theo mua, theo tran 1ii.... Dit liéu sau khi
dugc ghi nhan s& duoc gui vé luu trir trong co
s¢ dir liéu cua Trung tam Thong tin va D licu
khi tugng thuy van. Dé thuan loi cho viée phan

TAP CHI KHI TUQNG THUY VAN

tich chung t6i da truy xuit cac dir liéu thiry vin
dugc luu trir trong MongoDB va tach dé 1dy sé
liéu trong giai doan 9 nim gan day (2011 -
2019); Dir liéu sau d6 dugc luu trit trong file
theo dinh dang .CSV (Comma Separated Values)
c6 tén Data_waterlevel 74129, bao gém thudc
tinh TimeVN: Cho biét thoi diém quan tric muc
nudc dinh dang YYYY-MM-DD hh:mm; va
thudc tinh 74129: Gia tri quan tric muc nude
(Water level) ctia tram 74129 tuong ung voi thoi
diém quan tric, don vi cm. Hinh 2 minh hoa 12
dong dit liéu dau tién trong tap di liéu.

TimeVN 74129
2011-01-01 7:00 2573
2011-01-01 19:00 2557
2011-01-02 1:00 2542
2011-01-02 7:00 2537
2011-01-02 13:00 2535
2011-01-02 19:00 2533
2011-01-03 7:00 2535
2011-01-03 19:00 2549
2011-01-04 7:00 2543
2011-01-04 19:00 2543
2011-01-05 7:00 2544
2011-01-05 19:00 2546

Hinh 2. Céu tric file
Data_waterlevel 74129.csv

2.2. Kham pha dir lieu myc nuoc tai tram
74129

Trudc khi dua ra cac phuong phap xtr ly va
chuin hoéa dit liéu thuy van cho tram 74129, ta
can phai kham pha va hiéu duoc chi tiét hién
trang cua céac sb liéu ndy. Bang 1 cho biét nhimng
thong sb tong quan nhit cua tap dit liéu quan
tréc.

Bang 1. Thong ké théng sé quan trdc
tai tram 74129

Théng s6 Gia tri
2011-01-01 7:00

2019-12-31 19:00

Thoi diém bt du (starttime)
Thoi diém két thic (endtime)

Téng sb diém quan tric (number) 26 586 diém
Muc nudc trung binh (mean) 2668.25 cm
D6 léch chuén (std) 176.04 cm
Muc nudc thz?ip nhat (min) 1.0 cm
Muc nudc cao nhat (max) 3312.0 cm
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Hinh 3 thé hién biéu dd théng ké s diém
quan tric theo ting nam, qua dé ta co thé thiy
rang s6 thoi diém quan tric thay d6i theo timg
ndm cao nhat 1a nam 2017 véi 3635 thoi diém
quan trac, thap nhat 1a nam 2011 véi 2002 thoi
diém. Mirc chénh 1éch 18n t6i 1633 diém dit liéu
quan tric.

Hinh 4 thé hién s6 liéu thong ké sb diém quan
tric theo timg thang, chung ta c6 thé nhan thay
tan sut quan tréc dit liéu muc nude thay ddi theo
ting thang trong nim, tin suit cao trong giai
doan tir thang 5 dén thang 10 hang ndm, cao nhit
tap trung vao thang 7 va 8; N6 cling phan anh
dung thoi tiét chung cua khu vuc khi giai doan
nay 14 vao mua Iii va cao diém mua i chi yéu
roi vao thang 7, 8.
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Hinh 3. Biéu do thong ké sé diém quan trdc
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Hinh 4. Biéu do thong ké sé diém quan trdc
) theo thang o
Hinh 5 the¢ hién so li¢u thong ké so diém quan
tric myc nude theo timg gid trong ngay. DE dang
nhan thiy tan suit 1iy s6 liéu cha yéu tap trung
vao cc thoi diém 1h, 4h, 7h, 10h, 13h, 16h, 19h,
22h; Cac thoi diém Oh, 2h, 6h, 8h, 12h, 14h, 18h,
20h rat it s6 liéu quan trac. S6 lidu nay co ¥ nghia
quan trong trong phan tiép theo khi thyc hién
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chuan hoa né vé dang chudi thoi gian s& dugc
trinh bay trong phan 3 cta bai bao nay.

54 didrn quan tric thee giv
o ™ " "
§ & & £

o 1 2 3 a4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Gilr trang ngly

Hinh 5. Biéu do thong ké sé diém quan trdc
theo gio

3. Chuin héa dir liéu thity viin tram 74129

3.1. Phdt hi¢n va xi Iy cdc diém div ligu bit
thwong

Nhu da trinh bay trong ndi dung 2.1, dir licu
muc nudc tai tram 74129 duoc thu thap theo
phuong phap quan tric thi cong, vi vy trong
qué trinh ghi nhan dir liéu va truyén vé trung tAm
luu trir do céc nguyén nhan chu quan va khach
quan c6 thé xay ra cac sai sot 1am cho sb liéu bi
sai léch, bt thuong. Cac diém di liéu nay dugc
goi la ngoai lai (Outliers).

Mot diém ngoai lai 1a mot diém dir lidu khac
biét dang ké so véi phﬁn con lai cua tap dir licu.
Céc dir liéu ngoai lai thuong dugec xem nhu 1a
cac mau dir liéu dic biét, cach xa khoi phﬁn 16n
dir liéu khac trong tap dir liéu [7]. C6 nhiéu
phuong phap dé phat hién cac diém ngoai lai
nhu: Phan tich gia tri cuc tri (Extreme Value
Analysis); Cac mo hinh xac suit va thong ké
(Probabilistic and Statistical Models); Cac md
hinh tuyén tinh (Linear Models); Cac mo hinh
dua trén lan can (Proximity - based Models); Céac
mo hinh dua trén 1y thuyét thong tin (Informa-
tion Theoretic Models) [7,8,9].

Hinh 6 1a d6 thi biéu dién gia tri myc nudc
quan tréc tir nam 2011 dén nam 2019, truc quan
bang mit c6 thé dé dang nhén thiy c6 kha nhiéu
diém dir liéu ngoai lai trai (Left outliers) - cac
diém dugc danh ddu bang cac hinh tron mau do.
Pay 1a cac gia tri xem xét va kiém tra ngoai lai
trong tap dir ligu.

TAP CHi KHI TUQNG THUY VAN
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Hinh 6. 6 thi thé hién sé liéu muc nuéc quan trdc ciia tram 74129 trong gian doan twr 2011-2019

Dir li¢u myc nudc thu thap dugc 1a cac dir
liéu mot chiéu, nén phuong phap don gian va
hiéu qua dé co thé phat hién nhitng diém dir liéu
ngoai lai nay la s dung phan tich gia tri cu tri.
Hai phuong phap hiéu qua dé phat hién gia tri
cuc tri bao gdm Z-Scores va d6 thi Box-plot
[10].

Trong ndi dung thuc nghiém cho tram 74129,
nhom tac gia sir dung ngoén ngit 1ap trinh Python,
két hop voi mot sb thu vién ma ngudn mo hd tro
trong vi€c phan tich, xu 1y va tryc quan héa bao
gom: Pandas, Numpy va Matplotlib, toan b ma
ngudn duge viét trén hé théng Google Colab.

bé phat hién ngoai lai cho tap dir liéu myc
nudc quan trac, nhom tac gia sir dung biéu do6
Box-plot. Biéu dd Box-plot dugc sir dung dé do
khuynh hudng phan tan va xac dinh ngoai lai cua
tap dir liéu [10]. Hinh 7(a) 14 biéu d6 Box-plot
ctia tap dit liéu. Cac diém dit liéu nam ngoai vach
ngang thép nhit trong biéu d6 Box-plot duoc
xem xét 1a cac diém ngoai lai trai. Hinh 7(b) liét
ké danh sach 9 diém quan tric co gia tri nho nhat
trong tap dit liéu cach xa khoi phan 16n cac diém
khac. Dé c6 thé khang dinh day co phai la cac
diém dit lidu ngoai lai khong? Ciing nhu dua ra
duogc phuong an xir Iy phu hop véi cac diém nay,
chung ta can phai thuc hién kiém ching. Trong
phan dudi day nhém tac gia thuc hién kiém
chtng cho 2 diém dit liéu xem xét ngoai lai ghi
nhan vao 19h ngay 21/03/2011 va 7h ngay
23/03/2011, kiém chting ngoai lai cho cac diém
khac s€ dugc thuc hién tuong tu.

TAP CHI KHI TUQNG THUY VAN

1 #Loc outlier trai véi nguong <2100 cm
2 df_outlier = dt_74129_new['74129']
3 df_outlier[df outlier<2100]
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TimeVN

2000 o 2011-83-21 19:08:6@  1598.0
2011-03-23 07:00:00  1571.0

1500 8 2013-82-12 13:00:00 1.0
2013-82-12 19:00:00 1.0

2013-10-19 19:00:00
2015-87-23 18:00:00
500 2015-07-24 06:00:00
2017-09-11 ©3:00:00 2035.90
2018-06-28 19:00:00 801.0
4129 Name: 74129, dtype: float64
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Hinh 7. Biéu do box-plot ciia tdp dir liéu (a);
Danh sach cdc diém quan trdc xem xét ngoqi
lgi trai (b) .

Theo nhu hinh 8(a) c6 thé thay ngay rang
muc nudc tai tram Yén Bai trong giai doan thang
03/2011 ¢6 2 diém quan tric c6 gié tri bién thién
d6t ngot. Hinh 8b thé hién muc do thay d6i muc
nude cia 2 diém quan tric nay so voi cac diém
quan trdc 1an can chénh nhau rét 16n; Thoi diém
19h ngay 21/03/2011 dir liéu myc nude ghi nhan
1598cm trong khi tai thoi diém quan tric lién
trudc no6 lac 13h ngay 21/03/2011 1a 2602cm
(mirc d6 chénh léch giam gitra hai thoi diém
quan tric 1a -1004cm) va thoi diém lién sau lic
1h ngay 22/03/2011 1a 2595cm (mtrc do chénh
léch tang gitra hai thoi diém quan tric 1a +997
cm). Mtic d6 thay doi dot ngot ciing xay ra tuong
tir voi thoi diém lac 7h ngay 23/03/2011. Thang
3 1a giai doan muia kho, theo nhu dit liéu cho thy
ché do quan tric dang thyuc hién theo ché d6 2 (6
tiéng mot 1an vao cac thoi diém 1h, 7h, 13h,
19h), Do d6 c6 thé khang dinh day 1a cac diém
ngoai lai, dir li¢u ghi nhéan va luu trir da bi sai
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1éch hoan toan so v&i dit liéu thuc té.
Céc diém dir liéu ngoai lai c6 anh huong rat
16n dén d6 chinh xac cta cac mé hinh dy doan,
du bao. Do do, yéu cAu bit budc 1a can phai dugc
phat hién va xu 1y chung. Phan trén da chi ra
cach dé phat hién cac diém nay, cau hoi dit ra 1a
s& xur 1y cac diém ngoai lai nay nhu thé nao?
C6 3 phuong phap dugc st dung dé xur 1y dir
lidu ngoai lai bao gdm: Loai bo cac dong chira
diém ngoai lai khoi tap dit lidu; Thay thé cac gia
tri ngoai lai bang mot gia tri khac phu hgp hon;
Thay thé gia tri ngoai lai bang gia tri NULL
(empty), xem xét day nhu 1a mot diém dir lidu
thiéu (missing value) [11]. Khong c6 mot
phuong phéap xu ly dir li¢u ngoai lai chung nao
dugc ap dung cho tat ca cic bai toan [12], vi vy
dé Iya chon dugc phuong phap phut hop can co
nhirng hiéu biét sau sic vé tap dir lidu, vé bai
toan giai quyét, co thé sir dung chi mot phuong
phap va/hoic két hop ca 3 nhoém phuong phap &
trén. Va thuc té vai dir liéu thuy van cua tram
74129, dé xir 1y dir liéu ngoai lai nhém tac gia da
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su dung ca 3 phuong phap nay trong tirng truong
hop cu thé. Trong truong hop diém ngoai lai ghi
nhan luc 19h ngay 21/03/2011 va luc 7h ngay
23/03/2011 c6 thé thay rang diém ngoai lai nay
gdy ra boi yéu td chil quan cia con ngudi trong
khi ghi nhan va guri dit lidu vé trung tam luu trif.
Day la thang mua khd, muc nudc dang cé xu
hudng giam va cudng do6 thay ddi thap. Gia tri
thuc té trong trudng hop nay la 2598cm va
2571cm nhung da bi sai 1éch thanh 1598cm va
1571cm. Do d6, véi truong hop nay s€ sir dung
phwong phép xir 1y 1a thay thé gia tri ngoai lai
bang gia tri méi phii hgp hon. Hinh 9 minh hoa
phuong phap thay thé va két qua sau khi xu 1y 2
diém ngoai lai nay.

Trén co s¢ phuong phadp va cach thirc nhu
trinh bay & trén, s& thyc hién viéc kiém chimng
va xu ly ngoai lai cho toan b tap dir liéu. Sau
budc nay cac diém ngoai lai trong tap dir liu
thuy van cua tram 74129 da dugc xtr ly. Hinh 10
1a do thi thé hién dit liéu muc nude sau khi da
xur ly cac gia tri ngoai lai.

1 #Hién thi dir 1iéu quan trac theo thoi gian:
2 df_outlier['2011-03-21':'2011-83-24']

TimeVN
W 2011-03-21 01:00:00 2610.0
2011-83-21 87:00:00  2607.9
2011-03-21 13:00:00  2602.0
2011-83-21 19:00:80  1598.0
2011-03-22 01:00:00 2595.@
2011-83-22 B7:60:00  2591.0
2011-83-22 13:00:00  2588.0
2011-83-22 19:00:80  2585.8
2011-03-23 91:00:00 2578.0
2011-03-23 97:00:00 1571.@
2011-83-23 13:00:00  2558.0
2011-03-23 19:00:00  2550.0
2011-83-24 91:80:80  2546.0
2011-03-24 ©07:00:00 2542.0
% 2011-83-24 13:00:00  2543.0
o o \,0““ 2011-83-24 19:00:00 2557.0
10‘\ Name: 74129, dtype: float6d

(b)

Hinh 8. Biéu do thé hién gid tri muc nude quan trac ciia tram 74129 trong thoi gian thang
03/2011 (a); Danh sdch thoi diém quan trdc va gid tri mwce mede ghi nhan trong thoi gian tir
21/03 d@én 24/03/2011 (b).

1 #xir 1y dir 1idu ngoai lai:

2 4Phuong phap: Thay th& bing mot gia tri khac
df outlier.loc[’2011-03-21 19:00:00'] = 2598

4 df_outlier.loc['2011-03-23 67:00:00"] = 2571

5 #Hién thi dir liéu sau xir ly ngoai lai:

6 df_outlier[ 2011-83-21":"2011-63-24"]

2800

2750

3 2700
Timevn

2011-03-21 01:00:00
2011-63-21 07:00:00
2011-63-21 13:00:60
2011-83-21 19:00:00
2011-83-22 01:00:00
2611-03-22 67:06:60
2011-03-22 13:00:00
2011-63-22 19:00:00
2011-63-33 01:00:60
2011-63-23 07:00:60
2011-03-23 13:00:00
2011-83-23 19:00:00
2011-63-24 01:00:60
2011-63-24 ©7:00:00
2011-63-24 13:00:60  2548.0
2011-03-24 19:00:00  2557.0
Name: 74129, dtype: floatsa

(a)

2610.0
2607.0
2602.0
2598.0
2595.0
2591.0
2588.0
2585.0
2578.8
2571.8
2558.0
2550.0
2546.8
2542.0
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Hinh 9. Xir Iy ngoaqi lai theo phirong phdp thay thé bang gid tri mdi (a);
Do thi biéu dién dir liéu muc nudce thang 03/2011 sau khi da xu ly diém ngoai lai (b).
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Hinh 10. Dir lieu myc nuwoc thuy van tram 74129 sau khi da xu Iy ngoai lai

TimeVN TimeVN TimeVN TimeVvN TimeVN
2011-01-03 07:00:00 2535.0 | 2011-03-22 01:00:00 2595.0 | 2011-10-04 01:00:00 2752.0 | 2012-07-2401:00:00 2817.0 | 2014-08-29 01:00:00 3094.0
2011-01-03 19:00:00 2549.0 2011-03-22 07:00:00 2591.0 | 2011-10-04 04:00:00 2751.0 | 2012-07-2403:00:00 2821.0 2014-08-29 02:00:00 3095.0
2011-01-04 07:00:00 2543.0 2011-03-22 13:00:00 2588.0 | 2011-10-04 07:00:00 2753.0 | 2012-07-2405:00:00 2823.0 2014-08-29 03:00:00 3096.0
2011-01-04 19:00:00 2543.0 | 2011-03-2219:00:00 2585.0 | 2011-10-04 10:00:00 2753.0 | 2012-07-2407:00:00 28230 | 2014-08-29 04:00:00 3097.0
2011-01-05 07:00:00 2544.0 2011-03-23 01:00:00 2578.0 2011-10-04 13:00:00 2754.0 2012-07-24 09:00:00 2822.0 2014-08-29 05:00:00 3097.0
2011-01-05 19:00:00 2546.0 2011-03-23 07:00:00 2571.0 | 2011-10-04 16:00:00 2750.0 | 2012-07-24 11:00:00 2821.0 2014-08-29 06:00:00 3096.0
2011-01-06 07:00:00 2543.0 | 2011-03-23 13:00:00 2558.0 | 2011-10-0419:00:00 2746.0 | 2012-07-2413:00:00 2817.0 | 2014-08-29 07:00:00 3095.0
2011-01-06 19:00:00 2546.0 2011-03-23 19:00:00 2550.0 2011-10-04 22:00:00 2744.0 2012-07-24 15:00:00 2811.0 2014-08-29 08:00:00 3094.0
2011-01-07 07:00:00 2546.0 2011-03-24 01:00:00 2546.0 | 2011-10-0501:00:00 2747.0 | 2012-07-24 17:00:00 2802.0 2014-08-29 09:00:00 3089.0
2011-01-07 19:00:00 2547.0 | 2011-03-24 07:00:00 2542.0 | 2011-10-0504:00:00 2757.0 | 2012-07-2419:00:00 2799.0 | 2014-08-29 10:00:00 3086.0

Ché do 1 Ché do 2 Ché do3 Ché do 4,5 Ché do 6

(2 lan/ngay) (4 lan/ngay) (8 lan/ngay) (12 lan/ngay) (24 lan/ngay)

Hinh 11. Cdc ché do quan trdc muce nude tai tram 74129

3.2. Chudn héa div liéu vé dang chudi thoi
gian

Dit liéu chudi thoi gian (time series data) 1a
chudi cac diém dir liéu duoc do theo ting
khoang thoi gian lién nhau, khoang cach giita
céc lan do bang nhau [2]. Dt liéu myc nude tram
74129 thu thap trong khoang thoi gian tur 1h
ngay 01/01/2011 dén 23h ngay 31/12/2019. Tuy
nhién, nhu d trinh bay trong phan dat van dé tan
suét thu thap dit liéu myc nude rat khac nhau tiry
thudc vao tirng khoang thoi gian trong nam, cling
nhu phy thudc vao cuong do va muc do cua ting
con Ib, dot 1i. Voi tram 74129, thuc hién thu
thap dit liéu theo 6 ché do khac nhau tir ché do 1
dén ché d6 6. Hinh 11 thé hién di liéu thu thap
tai mot s6 thoi gian twong tng véi cac ché do
quan tric khac nhau. Qua biéu d6 hinh 4 cho
thdy thang 7 va thang 8 hang nam 1a hai thang
¢6 sb luong diém quan tric nhidu nhat. Day 1a 2
thang cao diém trong mua 1ii, ché do quan tric
chu yéu theo ché do 5, 6.

TAP CHI KHI TUQNG THUY VAN

Nhu vdy, ¢6 thé thiy rang dir liéu quan tric
thiy van dugc thu thap theo mbc thai gian cu thé
theo gi0, nhung day khong phai 1a dir li¢u dang
chudi thoi gian vi khoang cach giira cac 1an quan
trac khong cach déu nhau, tiy vao timg diéu kién
cu thé (mua kho khoang cach thua hon mua li
rat nhiéu). Do khong phai 1a dit liéu chudi thoi
gian nén khong thé sir dung cac mé hinh du bao
chudi thoi gian nhu: MA, ARMA,
ARIMA...[4]. Vi vdy, can chudn hoa dif lidu nay
vé dang chudi thoi gian dé c6 thé ap dung duoc
cac mo hinh du doan, du bao nhu trén.

Nhom tac gia dwa ra phuong an chuén héa tap
dir liéu nay vé dang chudi thoi gian nhu sau:

- Budce 1: Xac dinh khoang thoi gian t cach
déu nhau giita cac lan quan tric. Tham s t st
dung lam co s& dé chuan hoa dir liéu vé dang
chudi thoi gian voi cac thoi diém quan trac cach
déu nhau mot khoang t. Véi dir liéu thuy vin
tram 74129, tham sd t lya chon theo gio, co thé
1a 1h, 2h, 3h...Theo s liéu thong ké duoc thé
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hién trong biéu dd Hinh 5, ching ta thiy rang
trong giai doan thoi gian tir ndm 2011 dén 2019,
thoi diém quan tric tap trung chil yéu vao céac
mdc thoi gian 1h, 4h, 7h, 10h, 13h, 16h, 19h, 22h
trong ngay (> 2000 quan tric), cac thoi diém
quan trac khac con lai trong ngay Oh, 2h, 3h, 5h,
6h, 8h, 9h, 11h, 12h, 14h, 15h, 17h, 18h, 20h,
21h, 23h c6 sb lugng diém rat it (<600 quan
trac); Do d6 véi tap dit liéu nay, chung ta s& chon
tham sb t = 3, nghia 1a chiing ta s& chuan hoa dit
liéu thuy van thu thap duogc vé dang chudi thoi
gian v6i khoang cach 1dy mau cach déu nhau 1a
3h (ché d6 3: 8 lan/ngay).

- Budc 2: Thyc hién viée loc cac mbe thoi
gian 1ay mau con thiéu trong tap dir liéu tuong
ung voi khoang thoi gian t = 3h vao cac thoi
diém 1h, 4h, 7h, 10h, 13h, 16h, 19h, 22h trong
ngdy. Hinh 11 minh hoa doan ma ngudn thuc
hién viéc théng ké s6 diém va danh sach diém
chua c6 dit liéu. Theo nhu thong ké cho thay néu
chuén hoa vé dang chudi thoi gian theo ché d6 3
thi tap dir lieu thiéu 4725 diém quan trac. Thuc
hién viéc chén cac cac thoi diém léy mau thiéu
nay vao trong file dir liéu cuia tram 74129 véi gia
tri NULL (xem xét ddy nhu 1a cac diém dir liéu
thiéu - missing values).

1 #Thigt 13p khoang thdi gian kiém tra dir 1idu quan tric
2 #Tir 01:00:00 01-01-2011 dén 22:00:00 31-12-2019
3 starts = dt.datetime(2611,1,1,1,0,0)
4 ends = dt.datetime(2019,12,31,22,0,0)
Z #Tgo mdt index kiéu datetime tir thoi diém start t6i ends cdch nhau 3h
7 index_ref =pd.date range(start= starts, end=ends, freq="3H")
: #Loc cac vi tri thiéu dir liéu trong chudi thai gian
10 ga = index_ref[~index ref.isin(dt 74129 new.index)]
11 print('s8 diém quan tric thidu theo ch& do 3:',len(ga))
12 print(’'cac vi tri thigu:\n', ga)
igcdﬁmt??a:h;i: thiéu theo ché do 3: 4745

DatetimeIndex(["2011-01-01 01:00:00",
'2011-01-01 10:00:00°,

'2011-01-01 04:00:00",
'2011-61-91 13:00:00°,

'2011-01-01 16:00:00',
'2011-01-02 84:00:00',
'2011-01-62 16:00:00',

'2019-12-25 16:00:00°,
'2019-12-26 ©4:00:00°,
'2019-12-26 16:00:00°,
'2019-12-31 €4:00:00°,
'2019-12-31 16:00:00°,

'2011-01-01 22:00:00',
'2011-01-02 10:00:00',
'2011-81-02 22:90:00',

'2019-12-25 22:00:00°,
'2019-12-26 10:00:00°,
'2019-12-26 22:00:00°,
'2019-12-31 10:00:00°,
'2019-12-31 22:00:00'],

dtype="datetime64[ns]', length=4745, freq=None)

Hinh 11. Thong ké sé diém quan trdc thiéu va
danh sdch cdc diém nay trong tdp dit liéu

- Buéc 3: thoi diém khong thuc hién quan tric
d3 b6 sung thém vao tap dir lidu trong budce 2.
C6 rét nhiéu phuong phap xtr 1y dit liéu thiéu,
ndi dung bude 3 s& duoc trinh bay chi tiét trong

BAI BAO KHOA HQC

phan 3.3 duéi day.

- Bu6c 4: Chuén hoa tap dir liéu vé dang
chudi thoi gian; Két thic bude 3 tap dit liéu thuy
van tram 74129 da duoc xtr 1y cac dit liéu thiéu.
Tuy nhién, tap dir liéu ndy con chira rat nhiéu
thoi diém quan tric khac ngoai 8 thoi diém ¢ trén
g v&i cac khoang thoi ky quan tric theo ché
do 4, 5 va 6. Do d6, nhoém tac gia thuc hién viéc
trich loc dit liéu tur tap géc ra tai cac vi tri 1h, 4h,
7h, 10h, 13h, 16h, 19h, 22h hang ngay dé thu
duoc dir liéu thity van dang chudi thoi gian véi
khoang cach 3h.

3.3. Xur Iy gid tri thiéu trong tdp dir ligu

Xur 1y gia tri thiéu (missing values) luon 1a
mot bude quan trong va bit budc trong qué trinh
lam sach dit liéu [5]. Do nhiéu nguyén nhan chi
quan va khach quan trong qua trinh thu thap dir
lidu c6 thé dan t6i gia tri thiéu. Nhu dd mo ta
trong phan 3.2, dé chuan hoa vé dang chudi thoi
gian v6i khoang cach 1ay mau 3h can phai thuc
hién chén thém vao tap dir li¢u nhitng thoi diém
chua quan tric nay véi dir liéu Null (coi day la
cac diém dit liéu thiéu - missing values). Do do,
yéu cau dit ra la phai xi Iy cac dit liéu thiéu nay.

C6 rét nhiéu phuong phap dé xir Iy dir liéu
thiéu [13-14], c¢6 thé gom cac phuong phap nay
vao 2 nhom chinh do6 la: Loai bé cac dong hoac
cac cot dir liéu chira gia tri thiéu ra khoi tap di
li¢u; Thay thé cac diém dit liéu thiéu béng mot
gia tri maéi theo tung thuat toan cy thé. Véi dit
lidu chudi thoi gian ta khong thé x6a bo cac dong
dir liéu thiéu ma chi co thé sir dung nhom
phuong phap thr 2 1a thay thé bang mot gia tri
mai. Voi céc dir liu dang chudi thoi gian, cac
diém dit lidu s& c6 mbi quan hé véi cac diém phia
trudc va phia sau no, cling nhu tuan theo xu
huéng va mua vu. Co6 4 giai phap don gian
nhung hiéu qua dé xir Iy dir lidu thiéu cho chudi
thoi gian bao gom:

- Thay thé gia tri thiéu bang gia tri lién trudc
(Last observation carried forward - LOCF);

- Thay thé gia tri thiéu bang gié tri lién sau
(Next observation carried backward - NOCB);

- Thay thé gia tri thiéu bang phuong ndi suy
tuyén tinh (Linear interpolation);

TAP CHi KHI TUQNG THUY VAN
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- Thay thé gié tri thiéu bang phuong ndi suy
spline (Spline interpolation).

Véi dac diém dit liéu thuy van tram 74129,
nhoém tac gia st dung phuong phap ndi suy
Spline béc 3 dé xu 1y gid tri thiéu.

Noi suy Spline 1a phuong phap xay dung cac
duong cong tron di qua n + 1 diém dir liéu da
biét (X0, Y0),..., (Xn, yn). Thuc thé 14 di tim mot
ham f(x) sao cho f(xi) = yi vdi moi i. Chung ta s¢
xac dinh n da thuce bac po,...., pn1 sao cho f(x) =
pi(x) voi moi x trong khoang [x;, Xi+1] [15]. Trong
thue té nhom tac gia st dung ndi suy spline véi
da thuc bac 3 khi d6 pi(x) dugc dinh nghia nhu
sau:
pi(X) = ai(x - xi)> + bi(x - xi)* + ci(x - xi) + di [16]

Hinh 12 minh hoa vi¢c xay dung cac dudong
cong bac 3 (duong mau do) di qua 14 diém da
biét (diém chdm den).

Ap dung cho dir liéu thuy van cta tram
74129, trong hinh 13a thé hién 10 diém dit liéu
dau tién trong thang 01/2012 chira cac diém gia
tri thiéu tai 4h, 10h, 16h, 22h (trong Pandas gia

1 # 10 diém dir 1iéu dau tién trong thang ©1-2012 2750
2 data_74129_missing_3h[ '2012-01"].head(10)

74129 2700
2012-01-01 01:00:00 2532.0
2012-01-01 04:00:00 NaN
2650
2012-01-01 07:00:00 2538.0

2012-01-01 10:00:00 NaN
2600

Muc nwére (cm)

2012-01-01 13:00:00 2551.0

2012-01-01 16:00:00 NaN - -
2550 [* o

2012-01-01 19:00:00 2560.0 e

2012-01-01 22:00:00 NaN

tri thiéu ky hiéu 1a NaN) va do thi biéu dién cac
gi4 tri myc nudc quan tric trong thang 01/2012
- Hinh 13b. Hinh 14a 1a két qua sau khi xtr 1y gia
tri thiéu voi phuong phap noi suy Spline bac 3
cho cac diém dit liéu m6 ta trong hinh 13a ciing
nhu 13 d6 thi thé hién toan bo dit li¢u ciia tram
74129 trong thang 01/2012 bao gom ca dir liéu
quan trac va dir liéu noi suy cho cac diém thiéu
(Hinh 14b).

2 T

-1 L 1 1 L L 1 L L 1

Hinh 12. Néi suy Spline bdc 3 qua 14 diém
da biét

bl —— 74129

2012-01-02 01:00:00 2560.0

2012-01-02 04:00:00 NaN @ zJDETz

Thoi gian
(b)

Hinh 13. Dit liéu trude khi xir Iy gid tri thiéu (a) va
Do thi biéu dién dit liéu trong thang 01/2012 (b)

1 #Dr 1idu sau khi sir 1y missing vdi spline:
2 data_74129 nomissing_3h['2012-01"].head(18)

2750

74129 2700

2012-01-01 01:00:00 2532.000000
2012-01-01 04:00:00 2534.500751

W
&
&
=

2012-01-01 07:00:00 2538.000000
2012-01-01 10:00:00 2544.117816

W
3
S
S

2012-01-01 13:00:00 2551.000000

Mwc nwérc (cm)

2012-01-01 16:00:00 2556.402984

2012:01-01 19:00:00 2560.000000 50

2012-01-01 22:00:00 2561.645249

—— 74129

2012-01-02 01:00:00 2560.000000

2012-01-02 04:00:00 2554,141021 012
(a)

09 16 23 30
Thoi gian
(b)

Hinh 14. DiF liéu sau khi xi Iy gid tri thiéu bang phwong phdp néi suy spline(a) va Do thi biéu
dién dir liéu sau xit 1y trong thang 01/2012(b)

TAP CHI KHI TUQNG THUY VAN
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4. Két qua chuin hoéa dir liéu tram 74129

Sau khi thuc hién cac budc tién xir ly va
chuén hoa dir liéu da trinh bay trong phﬁn 3,s¢
thu dugc tap dir ligu thuy van mdi cua tram
74129 - Yén Bai duoc luu véi tén
Data processed 74129.csv tap dir li¢u nay cling
¢6 cAu trac nhu tap dir liéu tho ban dau voi 2 cot
1a TimeVN cho biét thoi diém quan tric va cot
74129 cho biét gia tri myc nudc twong Gmg véi
ting thoi diém quan tric. Tap dit lidu sau chuan
hoa da xir 1y duoc cac diém ngoai lai, xur 1y cac
diém dit lidu thiéu va dua vé dang chudi thoi
gian véi khoang thoi gian cach nhau t = 3h. Bang
2 mb ta cac dic trung thong ké chinh va Hinh 15
thé hién biéu dd Histogram cua tap dir liéu muc
nude tram 74129 sau khi da chuén hoa.

s diém
2000
1750
1500
1250
1000

750
500

250

0

2400 2600 2800
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Bdng 2. Thong ké thong sé tip dir liéu
Data_processed 74129

Théng s6 Gia tri
2011-01-01 01:00

2019-12-31 22:00

Thoi diém bit dau (starttime)
Thoi diém két thic (endtime)

Tdng s6 diém dir liéu (number) 26 296 diém
Muc nudc trung binh (mean) 2631.13 cm
D6 léch chuan (std) 151.19 cm
Muc nuéc thap nhit (min) 2406.0 cm
Muc nudc cao nhét (max) 3394.47 cm

Tap dit liéu chuan hoa nay co6 thé dugc sir
dung dé 1am dau vao (input) cho cic md hinh dy
doan, du bao chudi thoi gian nhu MR, ARMA,
ARIMA...hodc 1am dit liéu dau vao cho cac mé
hinh hoc may, hoc sau.

3ap0 {em)

3000

3200

Hinh 15. Biéu dé Histogram tdp dir liéu da xir 1y Data_processed 74129

5. Két luin

Dt liéu myc nude thu thap dugc déu 1a cac
dit lidu thé, can phai duoc chuén hoa va 1am sach
dé loai bo duoc cac diém ngoai lai ra khoi tap
dir liéu, cac diém ngoai lai c6 anh huong rat 16n
td1 @0 chinh xac cua cac mo hinh du doan, du
bao. Xur Iy cac gié tri thiéu ciing 1a yéu cau bit
budc trong qua trinh lam sach dir liéu, véi mdi
mot bai toan, mot loai di liéu cu thé lai ap dung
nhitng phuong phap xur 1y riéng. Pong thoi dé
co thé st dung duoc cac mod hinh du bao chudi
thoi gian thi dir liéu dau vao phai duoc chuén
hoa vé dang nay. Bai bao da phan tich chi tiét

phuong phap thu thap va hi¢n trang di li¢u thuy
van cua tram 74129 - Yén Bai, tir d6 thuc hién
viéc chuan hoa dir liéu nay bang viéc giai quyét
3 van dé chinh bao gdm: Phat hién va xir ly
ngoai lai; Chuan hoa vé dang chudi thoi gian;
Xt 1y gia trj thiéu. Két qua sau khi thuc hién
toan bg qua trinh nay la mot tap dir liu da dugc
chuén hoa va lam sach, c6 thé sir dung tap dir
li¢u nay lam dau vao cho cac mo hinh du bao
chudi thoi gian, hoc may, hoc siu. Cac phuong
phap va k¥ thuat xur ly ap dung véi dir licu tram
74129 c6 thé dugc st dung ddi véi cac tram thiy
van khac trén hé théng song Hong noi chung.
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Loi cam on: Nghién ciru nay dwoc hé tro boi dé tai “Nghién civu co s¢ khoa hoc va gidi phap
ung dung tri tué nhdn tao dé nhén dang, hé tro dw bdo va canh bdo mét sé hién twong khi twong thuy
van nguy hiém trong boi canh bién doi khi hu tai Viét Nam”, md s6 BDKH.34/16-20.” thudc chirong
trinh Khoa hoc va cong nghé vmg phé véi bién doi khi hdu, qudn 1y tai nguyén va méi truong giai
doan 2016 - 2020.
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RESULTS OF APPLYING STANDARDIZED METHODS OF HYDRO-
GRAPHIC DATA FOR STATIONS 74129 - YEN BAI
Dang Van Nam', Hoang Quy Nhan?, Ngo Van Manh?, Nguyen Thi Hien*
"Hanoi University of Mining and Geology
*Thai Nguyen University of Agriculture and Forestry
3Center for Hydro-Meteorological Data and Information
“Le Quy Don Technical University

Abstract: Water level data at river stations in Viet Nam are collected by manual observation
method with frequency of collection depending on the time of year. These data need to be cleaned to
eliminate outliers, missing values ; standardized form of time series .... In the research of this paper,
the authors will indicate the current status of water level data collected at the station 74129 - Yen
Bai over a period of 9 years from January 1, 2011 to December 31, 2019, These are actual data, pro-
vided by the National Center for Hydrometeorological Forecasting. Based on the current status of
this data set, experimental methods of Data processing to replace missing values with the method
of interpolation and normalization of data in time series form shall be carried out with time spaced
3 hours apart. When there is complete data, ensuring the completeness and reliability will be the de-
cisive factor to the accuracy of the prediction and forecast models.

Keywords: Water level, Outliers, Missing values, Time series.
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NGHIEN CUU MOI QUAN HE GIUA SO PQT LANH BAT
THUONG VOI HIEN TUQNG ENSO TREN KHU VUC
BAC BO VIET NAM

V6 Vin Hoa', Lé Thi Thu Ha?

Tém tit: Nghién citu khdo sdt tan sudt xudt hién ciia cdc dot lanh bat thiong trong miia dong
trén khu vuc Béic BY dira trén tiéu chirc mire do gidm nhiét @ trung binh ngay so véi nguéng dira
ra (la t(fng cua nhiét do trung binh nhiéu nam véi dé léch chucfn). Két qua xac dinh cho thcfy tan sudt
xudt hién cac dot lanh bat thwong tuwong doi nhay voi tiéu chi xac dinh. T an sudt xuat hién cac dot
lanh ciing nhay voi cac hién twong El Nino va La Nina. So luong cac dot lanh bat thuong thay doi
tity theo cwong dg ciia cac hién tiwong nay. Nhin chung trong nam La Nina cé sé dot lanh bt xudt
hién véi tan xudt nhieu hon nam EI Nino (twong ung la 20 dot va 7 dot). Pdc biét, trong nam La Nina
manh nhw nam 2008, 2011 da xudt hién cac dot lanh bat thwong voi nhiét do giam hon so voi nguong

xdc dinh tir 7.0 dén 8.0°C, xudt hién cdc cuc tri lich sir vé nhiét do toi thcfp ngay.
Tir khéa: Dot lanh bt thirong, Miia déng, ENSO, Khu vue Bic Bé.

Ban Bién tap nhan bai: 8/04/2020

1. Mé dau

Tai Viét Nam, trong 10 nam tro lai day do
anh huong cua bién d6i khi hau ma ché do khi
hau trén hau khap cac ving mién cua Viét Nam
da c6 sy thay d6i dang ké. Viéc xuat hién ngay
cang tang cac hién twong lanh bat thuong trong
mua dong & khu vuc Bic BO 1a mot trong nhimng
dién hinh cho sy thay d6i vé& ché do khi hau noi
trén. Cu thé, cac dot rét dam, rét hai kéo dai trong
diéu kién khi hau dang nong 1én toan cau, cac
hién tuong nhu mua tuyét, bang gia, suong
mudi,... da xay ra trén dién rong. Cau hoi dat ra
la dudi tac dong cua BDKH, tan suat xuat hién
ctia hién tugng lanh bat thuong trong mua dong
da thay d6i nhu thé nao trong nhitng nim gan
day va sy thay doi trong tan suat xudt hién co
mdi lién hé nao véi hién tuong ENSO hay
khong.

Theo Li (1990) [1], dao dong mua trong gio6
mua Pong A ciing co mbi quan h¢ mat thiét véi
ENSO, cac song lanh c6 xu huéng manh hon véi

'Pai Khi twong Thity vin khu vue dong bang Bic
B, Tong cuc Khi twong Thity vin

2Vu Quan Iy diw bdo, Tong cuc Khi twong Thiiy
van

Email: vovanhoa80@yahoo.com
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Ngay phan bién xong: 12/06/2020

Ngay dang bai: 25/06/2020

tAn suat cao hon ¢ khu viuc Dong A gan lién véi
gi6 mua mua dong manh va c6 kha nang lam
tang d6i luu trén vung phia tdy Thai Binh
Duong. Nhu vay, ¢ thé 1am ting dao dong noi
muia ngay trén khu vuc nay va bét dau cho chu
trinh ENSO. Nghién ciru ciing chi ra ring nhiing
bién dong gié mua thuong dién ra trude nhiing
bién dong cuia chi s6 dao dong nam (SOI) va do
d6, chinh gi6 mua thic diy sy bién dong cua
ENSO vé d¢ 16n ciing nhu vé pha.

Pham Dirc Thi (1993) phan tich chuan sai
nhié¢t 6 mua dong ¢ Viét Nam trong cac dot El
Nino va La Nina d3 nhan xét chuan sai nhiét do
trung binh 6 thang mua dong (tir thang 11 nam
trudc dén thang 4 ndm sau), 3 thang chinh dong
(tir thang 12 nam trudc dén thang 2 nam sau) va
2 thang cudi dong (thang 3, thang 4) trong nhiing
dot El Nino déu c6 gia tri duong [2]. Nguoc lai,
trong nhitng dot La Nina déu co gia tri am.
Ngoai ra, s6 ngdy rét dam trong nhirg mua dong
El Nino it hon han trong nhitng mua dong La
Nina. Pham Vii Anh (2001) [3] nghién ctru anh
huong cua ENSO dén Front cuc d6i ¢ Viét Nam
da dua ra nhan dinh, tan sd front khong co su
khac nhau dang ké, nhung cuong do cta Front
trong diéu kién El Nino manh hon trong diéu
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kién La Nifia, mac du ludi ap cao luc dia Chau A
trong muia dong La Nina l4n sdu hon vé phia vi
d6 thap 6 Pong Nam A. Theo nghién ctru cia
Nguyén Puc Ngit va cong su (2007) [4], trong
nhitng nam El Nino va La Nina, s6 front lanh
anh huong dén nudc ta déu it hon binh thuong.
Ty 18 giita tong chuén sai dwong va téng chudn
sai Am cua tan s6 front lanh qua Ha Ndi cua cac
thang trong ndm chi bang 70%. Phan Vin Tan
va cong su (2010) [5] thuc hién nghién clru tac
dong cua bién doi khi hau toan cau dén cac yéu
t6 va hién tuong khi hau cuc doan ¢ Viét Nam va
d3 nhan thdy xu thé chung ctia nhiét do thap nhat
& cac vung khi hau Tay Béc, Pong Bic, dong
béng Bic Bo va Béc Trung B9 la tang, toc do
tang nhanh hon nhiéu so v&i nhiét do cao nhét,
diéu nay phu hop v6i xu thé chung cua bién dbi
khi hau toan cau. Tuy nhién, khi xem xét cic
hién tuong rét dam, rét hai, mac du xu thé chung
1a khong ting vé mat s6 luong nhung lai c¢6 xu
thé ting cuong d6 cua cac dot lanh nay thong
qua céc cuc tri tdi thap ngay.

Mic du d3 c6 nhiéu nghién ctru vé KKL va
mdi quan hé gitra KKL véi hién tugng ENSO &
trong va ngoai nudc, nhung co rat it nghién ciru
tap trung vao cac dot lanh bét thuong cling nhu
mdi lién hé cua hién twong nay véi ENSO. Bai
b4o nay sé trinh bay két qua khao sat s6 dot lanh
bat thuong trong mua dong trén khu vuc Bic BO
trong giai doan 1979-2017 ciing nhu mbi lién hé
cua hién tuong nay véi hién tuong ENSO trong
giai doan noi trén.

2. Phuong phap xic dinh dot lanh bat
thudng va tip sb liéu nghién ciru

2.1. Phwong phdp xdc dinh dot lanh bt
thuwong trong mua dong

Pé xac dinh cac dot lanh bat thuong trong
mua dong trén khu vuc Bic B9, trong nghién
ctru nay chung toi dya trén chi ti€éu mure do giam
nhiét do trung binh ngay so vai khi hau dé xac
dinh. Mot ngay duoc xac dinh 1a thoa man diéu
kién xay ra lanh bat thuong néu ngay do6 c6 nhiét
d6 trung binh ngay nho hon ngudng T (1a tong
giita nhiét do trung binh ngay trung binh nhiéu
nim cua thang dang xét v6i do 1éch chuan tuong

ik a 1 Y D
O rBnN _\/(Y—l)(D—l)ZZ(T
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tmg). Cu thé, néu goi 773" 1a nhiét do trung binh
ngay tai tram th{r i cua ngay thu j trong cac thang
thir k (k chay tir thang 11 dén hét thang 3 nim
sau) va nam thur 1. Khi d6 ta s€ tinh dugc cac dai
luong nhu sau:

- Nhiét do trung binh thang Tr7 cho ting
thang trong giai doan 1979-2017 nhu trong cong
thirc (1) trong d6 D 14 s6 ngay trong thang thir k.

, 1
T =52 T (1)
j=1

- Nhiét d¢ trung binh nhidu nam Trw cho
tung thang thr k nhu trong cong thirc (2) trong
d6 Y 1a s6 nam trong giai doan 1979-2017.

i 1< i
Trpwy = ?; Trar (2)
- Chuén sai khi hau cta nhiét do trung binh
ngay o s cho ting thang tht k nhu trong cong
thirc (3) trong d6 Y 1a s nam trong giai doan
1979-2017.

=1 j=1 (3)
- Ngudng xac dinh cac dot lanh bat thuong
theo cong thtrc (4):

5Ti,k:Ti,k

TBNN

+ 0 )

Qua trinh xac dinh ngay xay ra dot lanh duoc
thuc hién riéng r€ tai ting diém tram va qui trinh
xéac dinh gdm 2 budc nhu sau:

1. Xac dinh thang lanh bat thuong: thyc hién
tinh do léch AT = T5%' - 5T cho ting thang
trong giai doan 1979-2017, Néu d¢ léch duong,
thi nén nhiét d6 trung binh cua thang d6 duoc coi
1a 4m hon so v6i khi hau, bé qua thang nay.
Nguoc lai, néu am thi nhiét do trung binh cua
thang do dugc coi la lanh hon so véi khi hau.
Qua trinh tinh toan nay dugc thyc hién riéng ré
cho tung thang trong giai doan 1979-2017 va
ting diém tram duoc nghién ctru. Gia st tim
dugc N trong M thang cua giai doan 1979-2017
(N < M) thoa mén tiéu chi c6 nén nhiét do trung
binh thang nhé ngudng chuan

2. X4c dinh ngay lanh bat thuong: tai ting

TAP CHi KHI TUQNG THUY VAN
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thang trong N thang dugc tim thay, tiép tuc tinh
do 1éch gitra nhiét do trung binh ngay(Trs™ )so
v6i ngudng STHATLH = Tkl - ST Mot ngay
thoa méan didu kién lanh bat thuong xay ra khi
AT < 0.

Mot dot lanh bt thuong xay ra trén khu vuc
Bic Bo 1a dot lanh c6 it ngay 1 ngay c6 hon 50%
s6 tram trong khu vuc nghién ctru thoa ma tiéu
chi noi trén. Nhu vay, c6 thé sb lugng cac ngay
thoa mén diéu kién xay ra dot lanh bat thudng s&
rat nhay vdi ti€u chi xac dinh dua ra. Pé khao sat
tan sut xuét hién cta hién tugng ngay, dam bao
duogc tiéu chi “bat thudong” (theo nghia sy kién
hiém), trong phan két qua dudi day chiing toi s&
khdo sat tan sudt xuét hién dua trén diéu kién
ABS ( AT < 0) theo cac ngudng tir 1°C dén
10°C véi khoang céach 0.5°C.

2.2. 86 liéu nghién ciru

S6 liéu quan tric nhiét d6 trung binh ngay
duoc thu thap tai 85 tram quan tric khi tuong bé
mat trong do c¢6 21 tram thudc khu vuc Tay Bic,
25 tram thudc khu vuc Viét Béc, 25 tram thudc
khu vuc Dong Bic va 14 tram thudc khu vung
déng béng Bic Bo. S6 liéu tai tat ca cac tram nay
dugc déu duoc thu thap ta 1/1/1979 dén
31/12/2017. Chi tiét vé thong tin cac tram c6 thé
tham khao trong V& Van Hoa va cong su (2020)
[6]. Hinh 1 dua ra phan bd theo khong gian cta
85 tram noi trén. SO lidu nhiét do trung binh ngay
duoc kiém tra chat luong trude khi st dung trong
do bao gém céc bude kiém tra ma dién, kiém tra
logic, kiém tra vat ly va kiém tra khong gian [5].
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Hinh 1. Phdn bé theo khong gian cua 85 tram quan trdc khi twong bé mat dwoc thu thap 6 liéu
nhiét do trung binh ngay trong giai doan 1979-2017 [7]

Trong nghién ctru nay s liéu théng ké vé El
Nino va La Nina dugc thu thap tr NOAA [8],
trong do6 mot chu trinh El Nino/La Nina dugc
dinh nghia la mot thoi ky lién tuc, kéo dai tr 6
thang trd 1€n, co6 tri ) trung binh truot 5 thang
ctia chudn sai thang nhiét do trung binh mat nudc
bién ving Nifio 3.4 (5°N-5°S, 120°-170°W) 16n

TAP CHI KHI TUQNG THUY VAN

hon hodc bang 0,5 oC. Bang 1 duéi day dua ra
két qua thong ké cac dot ENSO trong giai doan
1979-2017 trong d6 c6 phan cip cudng do theo
3 muc 13 yéu, trung binh va manh. Bang 2 dwa ra
két qua phan loai ENSO theo cuong do trong
giai doan 1979-2017.
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Bdng 1. Théong ké chi sé ENSO trong giai doan 1979-2017 [8] trong d6 WE= EL Nino yéu,
ME=EI Nino trung binh, SE=EI Nino manh, WL=La Nina yéu, ML=La Nina trung binh,

SL=La Nina manh

Dang Niam JJA  JAS ASO SON OND NDJ DJF JFM FMA MAM AMJ MJJ
1979-1980 0 0.2 0.3 0.5 0.5 0.6 0.5 0.4 0.3 0.3 0.4 0.4
1980-1981 0.3 0.1 -0.1 0 0 -01 -04 -06 -05 -0.4 -03  -03
1981-1982 -04 -04 -03 -02 -02 -01 -0.1 0 0.1 0.3 0.5 0.7

SE  1982-1983 0.7 1 1.5 1.9 2.1 22 2.2 1.9 1.5 1.2 0.9 0.6
WL 1983-1984¢ 02 -02 -05 -08 -09 -08 -05 -03 -03 -0.4 -05  -05
WL  1984-1985 -03 -02 -03 -06 -09 -1.1 -1 -09 0.7 -0.7 -0.7  -0.6
1985-1986 -05 -05 -05 -04 04 -04 -05 -04 -02 -0.2 -0.1 0
ME 1986-1987 0.3 0.5 0.7 0.9 1.1 1.2 1.2 1.3 1.2 1.1 1 1.2
SE  1987-1988 1.4 1.6 1.6 1.5 1.3 1.1 0.8 0.5 0.1 -0.2 -08  -1.2
SL  1988-1989 -13 -12 -13 -16 -19 -19 -1.7 -15 -1l -0.8 -06 -04
1989-1990 -03 -03 -03 -03 -02 -01 0.1 0.2 0.3 0.3 0.2 0.2
1990-1991 0.3 0.3 0.4 0.3 0.4 0.4 0.3 0.2 0.2 0.3 0.5 0.7
ME 1991-1992 0.8 0.7 0.7 0.8 1.2 1.4 1.6 1.5 1.4 1.2 1 0.7
1992-1993 0.3 0 02 -03 -02 0 0.2 0.3 0.5 0.6 0.6 0.5
1993-1994 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2 0.3 0.4 0.4
ME 1994-1995 04 04 0.5 0.7 1 1.2 1 0.8 0.6 0.3 0.2 0
WL  1995-1996¢ -02 -04 -07 -08 -09 -09 -09 -08 -0.6 -0.4 -03 02
1996-1997 -02 -03 -03 -03 -04 -05 -05 -04 -0.1 0.2 0.7 1.2
SE  1997-1998 1.5 1.8 2.1 23 24 23 2.2 1.8 1.4 0.9 04 -02
ML  1998-1999 -0.7 -1 -2 -13  -14 -15 -15 -13 -1 -0.9 -0.9 -1
SL  1999-2000 -1 -1 -1 -13  -15  -17 -17 -15 -12 -0.9 -0.8  -0.7
WL  2000-2001 -06 -05 -06 -06 -08 -08 -07 -06 -05 -0.4 -02  -0.1
2001-2002 0 0 -01 -02 -03 -03 -02 0 0.1 0.3 0.5 0.7
ME  2002-2003 0.8 0.8 0.9 1.2 1.3 1.3 1.1 0.8 0.4 0 -02  -0.1
2003-2004 0.2 0.4 0.4 0.4 0.4 0.3 0.3 0.2 0.1 0.1 0.2 0.3
WE  2004-2005 0.5 0.7 0.8 0.7 0.7 0.7 0.6 0.4 0.3 0.3 0.3 0.3
WL  2005-2006 0.2 0.1 0 -02 -05 -08 -09 -07 -05 -0.3 0 0.1
WE  2006-2007 0.2 0.3 0.5 0.8 1 1 0.7 0.3 -0.1 -0.2 -03  -03
ML  2007-2008 -04 -06 -08 -1.1 -12 -14 -15 -15 -12 -0.9 -0.7  -05
wL  2008-2009 -03 -02 -01 -02 -05 -07 -08 -07 -05 -0.2 0.2 0.4
ME  2009-2010 0.5 0.6 0.8 1.1 14 1.6 1.6 1.3 1 0.6 0.1 -0.4
sL  2010-2011 -09 -12 -14 -15 -15 -15 -14 -12 -09 -0.6 -03 02
WL 2011-2012 -02 -04 -06 -0.8 -1 -1 -09 -06 -05 -0.3 -0.2 0
2012-2013 0.1 0.4 0.5 0.6 0.2 -03 -06 -06 -04 -0.2 02 -03
2013-2014 -03 -03 -03 -02 -03 -04 -06 -06 -04 -0.2 0.0 0.0
2014-2015 0.0 0.0 0.2 04 0.6 0.6 0.5 0.4 0.5 0.7 0.9 1.0
SE  2015-2016 1.2 1.5 1.8 2.1 2.2 2.3 2.2
WL 2016-2017 -03 -06 -07 -07 -07 -06 -03 -0.1 0.1 0.3 0.4 0.4
WL 2017-2018 02 -0.1 -04 -0.7 -09 -1.0 -09 -08 -0.6 -0.4 -0.1 0.1
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Bang 2. Phan cap cac pha ENSO tir nam 1979-2017 [8]

El Nino La Nina
Yéu Trung binh Manh Yéu Trung binh Manh

1979-80 1986-87 1982-83 1983-84 1995-96 1988-89
2004-05 1994-95 1987-88 1984-85 2011-12 1998-99
2006-07 2002-03 1991-92 2000-01 1999-00
2014-15 2009-10 1997-98 2005-06 2007-08
2015-16 2008-09 2010-11

2016-17

2017-18

3. Két qua

3.1. Khdo sdt tin sudt xudt hién cdc dot lanh
bit thwong theo cdic ngwong xdc dinh

Dua trén tiéu chi xac dinh & trén, cac két qua
xac dinh cac dot lanh bat thudong xay ra trong
mua dong trén khu vuc Bic Bo dya trén chudi sb
ligu tor 1979-2017 (39 ndm) dugc cho trong
Bang 3. Tir Bang 3 ¢6 thé nhan thay:

+ Tai ngudng giam so vaoi do I¢ch chuin can
dudi 1-1,5 d: xay ra 17-18 lan (khoang 2 nim
xudt hién 1 1an). Thang 1 va thang 12 ¢6 10-13
dot, twong g khoang 3-4 nam xudt hién 1 lan.
Riéng thang 2 chi c¢6 5 dot.

+ Tai ngudng 1,5-2 d6: Thang 3 va thang 12
xay ra nhiéu nhat, c6 12-15 dot twong tng (2,5 -
3,5 nam lap lai 1 1an). Cac thang 11, thang 1 va
thang 2 c6 8-10 dot (4-5 nam xay ra 1 lan).

+ Tai ngudng 2-2,5 d6: Thang 1 xay ra nhiéu
dot nhat (12 dot). Cac thang con lai dao dong
khoang 7-8 dot.

+ Tai ngudng 2,5-3 d6: Thang 12 va thang 3
xay ra lan lugt 11 va 13 dot. Cac thang khac xuét
hién 7-9 dot.

+ Tai ngudng 3-3,5 do: Phan 16n trong cac
thang chi c6 5-6 dot; riéng thang 3 c6 10 dot.

+ Tai ngudng 3,5-4 d6: Trong thang 11,
thang 12 chi xay ra 3-4 dot; thang 1 va thang 3
xuét hién 6-7 dot; riéng thang 2 c6 11 dot.

+ Tai ngudng 4-4,5 do: Thang 1, thang 2 c6
5 dot. Cac thang con lai chi xay ra 2-3 dot.

+ Tai ngudng 4,5-5 do: Chi xay ra 2-3 dot
trong céc thang, riéng thang 11 co6 té1 5 dot.
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+ Tai ngudng 5-5,5 do: Thang 1, thang 2 va
thang 3 c6 1-2 dot. Riéng thang 11, thang 12 xay
ra 3-4 dot.

+ Tai ngudng 5,5-6 do: Xuét hién 2 dot trong
cac thang 11 va thang 1. Cac thang khéc chi xay
ra 1 dot.

+ Tai ngudng 6-6,5 do: Thang 11 xdy ra 2
lan. Céc thang 12, thang 2 va thang 3 xay ra 1
lan. Chua xuat hién lan nao trong thang 1.

+ Tai ngudng 6,5-7 d6: Xay ra 2 lan trong
thang 12, 1 1an trong thang 1 va thang 3. Cac
thang 11 va thang 2 chwa xuat hién.

+ Tai ngudng 7-8 d¢: Thang 2 c6 2 dot.
Thang 1 va thang 3 c6 1 dot. Cac thang khac
chua xdy ra dot nao.

+ Tai ngudng 8-10 do: Méi xuit hién duy
nhit 1 lan trong vong 39 nam vao thang 3 nam
1986).

Nhu vay, tu nguong giam 5,5-10 d9, ngay
trong cac thang chinh déng cling méi chi xudt
hién 1-2 lan (tan sudt khoang 20-40 nim xay ra
1 1an). Hau hét cac ngudng giam nhiét do
(ngudng giam tir 1-10° so v&i do 1éch chuan can
dudi) déu chu yéu xay ra nhiéu hon trong nhiing
nam thap nién 1980 va thap nién 2000. Bac biét
la cac ngudng giam nhiét do 16n nhu ngudng
giam tir 5,5-10°. Cu thé, trong s 22 dot c6
ngudng giam tu 5,5-10°, chi c6 3 dot xady ra
trong thap ki nhitng nam 1990, do 1a: 1991, 1996
va 1999, 9 dot xay ra trong nhirng nam 1980 va
10 dot xuét hién trong nhirng ndm 2000, 1 dot
xay ra vao nam 1979. Trong d6 c6 dot giam
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ngudng 6-6,5° méi xuat hién vao nim 2017 va
dot gidm ngudng 7-8° xay ra vao nam 2016.

3.2. Khdo sdt quan hé giita tin xudt hién
cua cdac dot lanh voi hién twong ENSO

3.2.1. P6i véi cdc ndam xday ra El Nino

Theo s6 liéu phan bd cac dot khong khi lanh
(KKL) trong nhitng nam El Nino manh, nhan
thay c6 3 ndm c6 s6 dot KKL thap hon TBNN,
nim 1998 co sé dot xdp xi TBNN, riéng nim
1988 ¢6 sb dot khong khi lanh lai nhiéu hon
TBNN khoang 5 dot. V& mit hinh thé chi phdi,
nhan théy trung binh dg cao dia thé vi trong
nhiing thang chinh dong trong cac nam 1983,
1992 va 2016 c6 hoan luu gan tuong ty véi dong
xiét gi6 tdy nhanh phia nam (dudng 5840 ha
xudng qua mién Béc ctia Viét Nam). Trong khi
d6, xét dén chuén sai d6 cao dia thé vi, nam 1983
va 1992 déu c6 chuan sai 4m trong nhiing thang
chinh dong; cac nam con lai héau hét co chuan sai
duong tai khu vyuc phia béc cua Viét Nam. Xem
xét sd lidu chuan sai nén nhiét do trung binh
trong nhitng thang chinh dong trong nhirng nam
El Nino nhan théy cacnam 1983, 1988, 1992 va
2016 ¢ nén nhiét do trong nhing thang chinh
d6ng thap hon TBNN, trong d6 nim 1983 thap
hon dén -2.1°C (mua dong lanh). Riéng nim
1998, nén nhiét do trung binh & mrc cao hon
TBNN.

Theo Bang 4, trong cac nam El Nino manh
nhu 1983, 1988 va 2016 da xuat hién cac dot
lanh bt thuong c6 ngudng nhiét 6 giam sau tir
5.5 dén 8° so voi do 1éch chuan. Cu thé, trong
dot khong khi lanh vao thang 12/1983, nhi¢t do
thap nhat tai ving nti phia dong ctia Bac Bo dao
dong 2-4°C, ving trung du va dong bang phd
bién 5-7°C; dot khong khi lanh vao thing
2/1988, nhiét d6 thap nhat tai ving ndii phia dong
& khoang 4-6°C, ving trung du va dong bang phd
bién 6-8°C; dot khong khi lanh vao thang
1/2016, nhiét d thap nhét tai ving nui phia dong
da xubng dén 1-3°C, viing trung du va dong bang
phd bién 4-6°C. Vi dot khong khi lanh manh
xudt hién tir ngay 21/1/2016, cac tinh mién Bic
da trai qua dot rét hai kéo dai tir ngay 23 dén
ngay 28/1/2016 véi nhidu noi c6 do cao khoang
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800m trd 1én so v&i muc nude bién da xuat hién
bang gia va mua tuyét trong dém 23, ngay 24 va
ngay 25/01, dic biét nhuw Mau Son (Lang Son),
Sa Pa (Lao Cai),... Mot sb noi rat hiém khi co
mua tuyét nhu Ba Vi (Ha Noi), Tam Dao (Vinh
Phtc), Moc Chau (Hoa Binh), Ky Son (Ngh¢
An) trong ngay 24/01 cling da nghi nhan duogc
mua tuyét. Day la dot rét hai dugc danh gia co
cudng do rat manh, tuy khong kéo dai nhu
nhting dot rét ky luc nam 2008 hay nam 2011,
nhung da xuat hién cac gia tri nhiét do théip nhét
trong hon 40 nam tré lai day.

Xét trong cac nam El Nino trung binh bao
gom 1986-1987, 1994-1995, 2002-2003 va
2009-2010 nhan thdy phan bé cac dot KKL trong
nhitng nim El Nino trung binh hau hét & ngudng
xap xi so v6i TBNN (dao dong tir khoang 26 dén
28 dot); riéng ndm 1995 ¢o s6 dot nhiéu hon hin,
cao hon TBNN khoang 8 dot. V& mat hinh thé,
chuan sai d¢ cao dia thé vi trong thang chinh
d6ng trong nhitng nam El Nino trung binh hau
hét c6 chuén sai duong tai khu vire phia béc cua
Viét Nam, trong d6 nim 1987 c6 chuan sai
dwong manh nhat. Riéng ndm 1995, chuén sai d6
cao dia thé vi am dugc thé hién & trung tam phia
tdy bic cua Viét Nam. Chuan sai nén nhiét do
trung binh trong thang chinh dong trong nhitng
nam El nino trung binh hau nhu ¢6 chuéan sai
duong so véi TBNN ngoai trir nam 1995 cé
chuin sai & ngudng thip hon mét it so voi
TBNN, dic biét nam 1987 va nam 2010 c6 nén
nhi¢t do trung binh 4m hon han véi gia tri cao
hon TBNN tir 1.8 dén 1.9°C. Theo két qua xéac
dinh trong Bang 4, trong cadc nam El Nino trung
binh, xét tir thang 11 nam trude dén thang 3 nim
sau ngoai trir nam 1987 xuat hién dot khong khi
lanh trong thang 11 c6 ngudng nhiét d§ giam
xuéng tr 5,5 dén 6°C so voi do 1éch chuén; con
lai cac nam 1995, 2003 va 2010 chi xuat hién cac
dot khong khi lanh ¢6 ngudng nhiét do giam hon
50 v6i d9 léch chuan nhiéu nhat tir 3,5 dén 4,0°C.

Chuyén sang cac niam El Nino yéu (1979-
1980, 2004-2005, 2006-2007,2014-2015), phan
b6 cac dot KKL trong nhimg nim nay cho thay
ngoai tror nam 2015 co s6 dot KKL nho hon
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TBNN, con lai cac ndm khac c6 sé dot KKL dao
dong tir 28 dén 30 dot. Trong thang chinh dong
trong nhitng nam El Nino yéu, khong nhan thiy
dau hiéu trong nhirng nim nay boi c6 2 nim
(1980 va 2005) c6 gié tri chuan sai 4m & phia bic
cua Viét Nam. Tuy nhién, trong cdc nam 2007
va 2015, gia tri chuan sai ¢ phia bic cua Viét
Nam lai mang gié tri duong (céc gia tri trung tdm
ctia chuan sai khong 16n). Trong nhirg niam El
nino yéu, chuén sai nhiét d trung binh trong
nhing thang chinh déng hau hét ¢ trong nhimng

xap xi trung binh nhiéu nim cung thoi ky. Theo
két qua trong Bang 4, ngoai trir nam 1980 xuat
hién dot lanh bat thudng trong thang 2 co
ngudng nhiét do giam xudng tir 6 dén 6,5°C so
véi d6 1éch chuén; con lai cac nam 2005 va 2007
xuat hién cac dot khong khi lanh c6 ngudng
nhiét do giam hon so véi do 1éch chuan nhiéu
nhét tir 4,0 dén 4,5°C; Riéng nam 2015 chi xudt
hién dot khong khi lanh giam hon so véi do léch
chuén nhiéu nhét tir 2,0 dén 2,5°C.

Bang 3. Két qua xdc dinh s6 dot lanh bat thuong trong mila déng trén khu vue Bdc B¢ theo cdc
nguong xdac dinh khac nhau trong giai doan 1979-2017

Ngudng 1-1,5°C  1,5-2°C  2-2,5°C  2,5-3°C  3-3,5°C 3,5-4°C  4-45°C  4,5-5°C  5-55°C 5,5-6°C  6-6,5°C 6,5-7°C 7-8C 10°C
Thang 11 17 9 7 9 5 3 2 5 3 2 2

Thang 12 13 15 8 11 5 4 3 2 4 1 1 2

Thang 1 10 8 12 7 6 7 5 3 1 2 1 1

Thang 2 5 10 8 8 5 11 5 3 1 1 1 2

Théng 3 18 12 7 13 10 6 3 3 2 1 1 1 1

Badng 4. Két qua xdc dinh cdc nam xay ra cdc dot lanh bdt thieong trong mia dong trén khu viee
Bdc Bé theo cdc nguong xdc dinh khdc nhau (chi dwa ra tir nguong 3°C tré 1én) trong giai doan

1979-2017
Nguwong  3-35°C  354C  445C 4,5-5°C 555°C  55-6°C 665°C  657°C  7-8°C  10°C
1981,1988
, 19932000 1992 1979, 1983, 2002 1987 1981
Thing 11 1989,1995 1985,1986
2008 2016 2009 2001 2017
2004 2007
1981,1993
, 1982,1987  1982,1987 1982.2001 1991
Thing 12 1995,2008 1984,2005 2000, 5002 1983
19932012 1992 2004,2013 1999
2011
1979,1998
1994,1995 1983,1989
, 2000,2004 1984,1989 2008
Thing 1 1996,1999 2003,2005 1983 1979 2016
2005,2009 1993,2001 2011
2004,2012 2012
2013
1990,1995
1983,1984 1979,1982
, 1998,2000 1999,2004 1996
Thing2 19942012 1984,1989 1979 1988 1980
2001,2011 2014 2008
2016 2000
2012,2014
1982,1992
19952003  1989,1994  1990,1996 19932006 19831994 1984
Théng 3 1985 1988 2011 1986
20102011 19982005 2012 2007 2001 2000
20142016

3.2.2. P6i véi cdc nam xay ra La Nina

Trong cac nam La Nina manh (1988-1989,
1998-1999, 1999-2000, 2007-2008, 2010-2011),
s6 dot KKL ¢ ngudng xip xi hodc thap hon
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TBNN, riéng nam 2011, s6 dot KKL cao hon
TBNN dén 9 dot. Trung binh d6 cao dia thé vi
trong nhiing thang chinh dong cua cic nam
1989, 1999, 2000 va 2008 ¢ hoan luu gin tuong
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tir voi dong xiét gid tdy nhanh phia nam (duong
5840 ha xudng qua mién Bic cua Viét Nam).
Dac biét, riéng nam 2011 trong thang chinh dong
dong xiét gid tay hoat dong khong manh boi co
su hoat dong cua ap cao can nhiét tdy Thai Binh
Duong. Trong khi d6, xét dén chuan sai d6 cao
dia thé vi, nam 1989 va nim 2000 c6 chuan sai
dd cao dia thé vi Xfip xi so voi TBNN qua mién
Bic cta Viét Nam va xuét hién trung tam chuan
sai 4m & phia tay bic cua Viét Nam. Nam 1999
va nam 2008 xuat hién chuén sai duong tai mién
Bic cua Viét Nam, trong do tri s6 chuén sai cua
nam 1999 16n hon. Riéng nam 2011 c6 chuén sai
dd cao dia thé vi am dén -15 tai mién Béc cua
Viét Nam. Diéu nay ciing giai thich Iy do cac dot
KKL nam 2011 cao hon hin TBNN va nim
1999 ¢6 s6 dot KKL it hon TBNN la 5 dot.
Chuan sai nén nhiét do trung binh trong nhiing
thang chinh dong trong nhitng ndm La Nina
manh cho théiy ¢4 nén nhiét do thép hon TBNN
tir -0,4 dén -1,3°C. Riéng nam 1999, nén nhiét
dd trung binh & mtic cao hon TBNN.

Trong cac nam La Nina manh 2008, 2011 da
xuét hién cac dot lanh bat thuong voi nhiét do
giam xubng ngudng 7,0 dén 8,0°C, riéng cac
nam 1999 va 2000 mac du cac dot lanh khong
giam manh nhu nam 2008 va 2011 nhung cling
da xuét hién cac dot lanh voi ngudng nhiét giam
xudng 6,5 dén 7,0°C. Dic biét trong ndm 2008,
thang 1 da co nén nhiét d6 trung binh tai khu vuc
ddng bang Bic Bo giam xudng -4,3°C so vai
TBNN, day ciling 1a nam ghi nhan dot rét dam,
rét hai kéo dai nhét trong chudi sb liéu lich st
(38 ngay), dién ra tir ngay 14/1 dén 20/2 nam
2008 v6i nhiét d¢ trung binh ngay xubng thap
nhét trong chudi s6 liéu lich sir (nhigt do trung
binh ngay tai Ha Noi 1a 7,3°C (ngay 1/2), tai Sa
Pa: -0,1°C (ngay 14/2)). Trong dot rét dam nay,
nhiét do thép nhét tai mot s6 noi thude vung nui
Bic bo xudng dudi 0°C nhu: Sa Pa (Lao Cai): -
1,0°C, Mau Son (Lang Son): -2,0°C. Bang tuyét
da xuét hién & cac vung nui cao thudc cac tinh
Lang Son, Lao Cai, Ha Giang, Son La, Lai Chau
va kéo dai trong nhiéu ngay. Day 1a nim co bang
tuyét xuét hién trén dién rong va kéo dai nhét tir
truée dén nay, gay thiét hai kha 16n cho san xudt
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nong nghiép va chan nudi gia stc.

Dbi v6i cac nim xdy ra La Nina trung binh
(1995-1996, 2011-2012), cac dot KKL trong
nhitng nim nay déu ¢ ngudng xap xi so véi
TBNN, ¢ khoang 28-29 dgt/nam. Trong hai nam
xay ra La Nina trung binh, hinh thé gan nhu
twong ty nhau v6i dong xiét gi6 tdy nhanh phia
nam hoat dong qua mién bic Viét Nam va &
khoang xép xi so v&i TBNN cung thoi ky. Trong
khi d6, d6i v6i chuan sai do cao dia thé vi muc
500mb, nam 1996 c6 chuén sai 4m (tir -10 dén -
5 dam), nguoc voi nam 2012 c6 chuan sai duong
(tir 0 dén 5 dam). Ca hai ndm déu c6 nén nhiét do
trung binh trong thang chinh dong tai khu vuc
ddng bang Béic Bo thap hon TBNN cung thoi ky,
& khoang -1,0 dén -1,7°C. Trong cac nim La
nina trung binh, xét tir thang 11 ndm trudc dén
thang 3 nam sau, nam 1996 xuét hién dot lanh
bét thuong trong thang 2 c6 ngudng nhiét do
giam xudng tir 7,0 dén 8,0°C so v&i do léch
chuan. Riéng nam 2012 chi xuét hién cac dot
lanh bat thuong c6 ngudng nhiét ¢ giam hon so
v6i d6 1éch chuan nhiéu nhat tir 3,0 dén 4,5°C.

Chuyén sang cic nim La Nina yéu (1983-
1984, 1984-1985, 2000-2001, 2005-2006, 2008-
2009, 2016-2017), ngoai trr nam 1984 va nam
2001 c6 s6 dot KKL cao hon TBNN khoang 4
dot, con lai cac nam khac c6 sb dot KKL & muc
xap xi hodc thdp hon TBNN tir 2 dén 3 dot. V&
chuan sai d6 cao dia thé vi trong thang chinh
dong, ngoai trir nam 1985 co chuan sai do cao
dia thé vi am qua mién béc cua Viét Nam, con lai
cac nam khdc c6 chuén sai d6 cao dia thé vi déu
duong. Chuén sai do cao dija thé vi duong co thé
1y giai cho sy hoat dong khong manh cua dong
xiét gi6 tdy nhanh phia nam din dén sy hoat
dong cua cac dot KKL ciing khong manh. Chuan
sai nhi¢t do trung binh trong nhitng thang chinh
d6ng ngoai trir nam 1984 va nim 1985 ¢6 chuan
sai nhi¢t do trung binh thép hon TBNN tur -1,3
dén -2,6°C; con lai cac nam khac déu c6 chuin
sai nhiét o trung binh trong thang chinh dong &
ngudng xap xi va cao hon TBNN, dic biét nim
2017 ¢6 nén nhiét do trung binh cao hon dén
2,7°C. Cac nam 1984, 1985 va 2017 da xuat hién
cac dot lanh bt thuong gay giam nhiét do tu 5,5
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dén 7,0°C nhung chii yéu trong cac thang chuyén
tiép 1a thang 11 va thang 3. Phd bién trong cac
nim La Nina yéu xuat hién cac dot lanh gay
giam nhiét do tir 4,5 dén 5,5°C.

4. Két luan

Bai bao nay di nghién ciru khao sat s dot
lanh bat thuong trong mua dong trén khu vuc
Bic Bo trong mbi quan h¢ v6i hién tuong ENSO
dua trén chudi s liéu nhiét do trung binh ngay
trong giai doan 1979-2017 ctia 85 tram quan tric
khi tuong bé mat. Chi tiéu xac dinh dot lanh bét
thuong dugc xay dung dya trén ti€u chirc mirc
d6 giam nhiét do trung binh ngay so védi ngudng
dua ra. Ngudng xac dinh 1a tong cua nhiét do
trung binh nhiéu nim véi d6 1éch chuan tuong
tg. Két qua xac dinh cho thiy tin suét xuat hién
cac dot lanh bat thudng twong ddi nhay voi tiéu
chi xac dinh. Tai cac ngudng giam dudi 3°C, tan

suat xudt hién cac dot lanh bat thuong trong giai
doan 1979-2017 trung binh 2-3 nam/lan. Tai cac
ngudng tir 3-5°C, tan suat xuat hién trung binh la
4-5 nam/lan. Trong khi d6, tai ngudng giam hon
8°C tro lén, trong 39 nam nghién ctru mai chi
duy nhit xdy ra mot 1an. Tan suét xudt hién cac
dot lanh bat thuong cling thay ddi ca vé sb luong
va cuong do (theo murc do giam nhiét) theo cac
hién tugng El Nino va La Nina. Nhin chung
trong nam La Nina co s6 dot lanh bat xuét hién
v6i tan xuét nhidu hon nam El Nino (twong tng
1a 20 dot va 7 dot). Pac biét, trong nam La Nina
manh nhu ndm 2008, 2011 da xuét hién cac dot
khong khi lanh v&i nhiét do giam hon so véi
chuan tir 7,0 dén 8,0°C. Trong nghién ctu tiép
theo, cac dac trung cuc tri vé nhiét do va d6 &m
trong thoi gian xdy ra cac dot lanh va nong 4m
bat thuong s& duoc khao sat va danh gia.

Loi cam on: cdc tdc gia xin givi 167 cam on t6i dé tai NCKH cdp Nha niede “Nghién civu tac dong

ciia bién d@oi khi hdu t6i s xam nhdp ciia cdc dot lanh va néng dm bat thuong trong mia déng ¢
khu viee mién nii phia Bdc phuc vu phat trién kinh té - xa héi”, ma sé BPKH.25/16-20 da ho tro dé
nhém thwe hién nghién ciru ndy. Bai bdo ndy ciing la két qua thwe hién cia mot ndi dung trong dé
tai noi trén.
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RESEARCH ON THE RELATIONSHIP BETWEEN ABNORMAL
COLD SURGES OCCURRENCE AND ENSO IN WINTER OF THE
NORTHERN VIET NAM
Vo Van Hoa', Le Thi Thu Ha?

"Northern Delta Regional Hydro-Meteorological Center
2Department of Hydro-Meteorological Forecast Managing

Abstract: This study investigates the relationship between occurrence of abnormal cold surges
and ENSO in winter of the northern Viet Nam based on the criteria of the decrease in daily average
temperature compared to the given threshold which is the sum of the climatological average tem-
perature with standard deviation. The number of occurred abnormal cold surges during period of
1979-2017 is more sensitive to given temperature threshold. In addition, the occuring frequency of
abnormal cold surges is also sensitive to El Nino and La Nina phenomena. The number of occurred
abnormal cold surges during period of 1979-2017 is varied annunal according to the intensity of
these events. In general, during the year of La Nina, the abnormal cold surges is more occurred
than in El Nino years (respectively, 20 events and 7 events). Especially, in strong La Nina year in
2008 and 2011, there were abnormal cold surges with daily mean temperature lower than the given
determining threshold from 7.0 to 8.0°C, there were historical extremes of daily minimum tempera-

ture.
Keywords: Abnormal cold surges, Winter, ENSO, Northern Viet Nam.
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PANH GIA NHUNG THANH QUA NGHIEN CUU VE
BIEN POI KHi HAU, QUAN LY TAI NGUYEN VA
MOI TRUONG TAI VIET NAM VA PINH HUONG
NGHIEN CUU TRONG GIAI POAN TIEP THEO

Nguyén Tuin Quang', Huynh Thi Lan Hwong?, Nguyén Xuin Hién?,
Tran Vin Tra?, Duong Hong Nhung?

Tém tit: Bién doi khi hdu la mot trong nhitng thach thire 16m, quan Iy hiéu qua tai nguyén va bdo
vé méi triweong la yéu cau cdp thiét doi véi phat trién bén vitng ciia niede ta. Nhdn thire dwege vin dé
nay, Viét Nam da cé nhiéu né e trong vig phé véi bién doi khi hdu, quan 1y tai nguyén va bdo vé
méi truong. Hoat dong cu thé nhat la hai chirong trinh nghién ciru khoa hoc cong nghé cip quoc
gia phuc vy 1ing phé véi bién doi khi hdu, quan Iy tai nguyén méi triweong. Hai chiwong trinh da dat
dwge nhiéu thanh twu trong giai doan 2011-2020, cung cdp cdc co so khoa hoc va théng tin phuc vu
viéc hoach dinh chinh sach ciing nhw thuc hién cac hanh dong cu thé ung pho voi bién doi khi hdu,
quan Iy tai nguyén va bao vé méi trwong. Tuy nhién, van con khd nhiéu khodng trong vé tri thirc khoa
hoc cong nghé phuc vu cho viéc hoach dinh chinh sach, cac hanh dong vng pho voi bién doi khi hdu,
quan Iy bén viing tai nguyén va bao vé méi truong. Bai bdo phdn tich, danh gid nhitng thanh twu di
dat dvwoc, xdc dinh nhirng thiéu hut vé khoa hoc cong nghé va tur do, dé xuat dinh huwong nghién curu
khoa hoc céng nghé phuc vu g phé véi bién doi khi hdu, quan 1y tai nguyén va méi truong cho

giai doan tiép theo.

T khoa: Khoa hoc cong nghé, bién doi khi hdu, quan Iy tai nguyén, bdo vé méi truong.

Ban Bién tap nhan bai: 12/04/2020

1. Gi6i thiéu

Bién dbi khi hau (BPKH) va suy giam tai
nguyén thién nhién, 6 nhiém moi trudng 14 hai
chu dé dang duogc dac biét quan tam tai Viét
Nam trong thoi gian vira qua [1]. BPKH lam
gia tang nhitng hiém hoa tir khi hau nhu thién tai,
lam suy giam nang sudt, va anh huong tiéu cuc
dén cac thanh tyu phat trién kinh té - xa hoi [2].
Tuong ty, phét trién kinh té mot cach nhanh
chong, thiéu bén ving trong quéa khu tai Viét
Nam di din dén suy giam tai nguyén thién nhién
va 6 nhiém moi trudong [3].

Khi hau da c6 nhitng thay doi & nét trong
nhitng thap ki gin day tai Viét Nam [4]. Nhiét
dod trung binh nam thoi ky 1958-2018 da gia tang

!Cuc Bién doi khi hdu

Viéen Khoa hoc Khi tiwong Thity van va bién déi
khi hau

Email: tranvantra@gmail.com
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Ngay phan bién xong: 20/06/2020

Ngay dang bai: 25/06/2020

khoang 0,89°C. Cung véi sy gia tdng cua nhiét
do, cac hién tugng thoi tiét cuc doan khac cling
da gia tang vé tan suat va cudng do. Cu thé, han
han da xuat hién thuong xuyén hon trong mua
kho; s6 luong bio manh da gia ting; s6 ngay rét
dam, rét hai mic du c6 xu thé giam nhung Xuét
hién nhitng dot rét di thuong. Nhimng thay doi
nay duoc du kién s& ngay cang tro nén khdc liét
hon theo céc kich ban da dugc Bo Tai nguyén va
Moi truong cong bd [4].

Bén canh nhitng thach thiic do BDKH, Viét
Nam con phai d6i mat v6i nhitng thach thic vé
tai nguyén va moi truong. Hién trang khai thac
tai nguyén mot cach triét dé trong qua khir da
lam huy hoai nhiéu hé sinh thai va lam can kiét
cac nguon tai nguyén cua Viét Nam. Song song
voi khai thac va su dung khong hi¢u qua tai
nguyén thién nhién, viéc uu tién cac hoat dong
phat trién kinh té va xem nhe bao vé mi truong
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trong qua khtr ciing di dé lai nhiéu hau qua ning
né [3].

Pung trudc nhitng thach thic vé BPKH va
quan ly tai nguyén va moi truong, Vi¢t Nam da
som c6 nhitng hoat dong cu thé nham Gng pho
vo1 BDKH, quan 1y hiéu qua tai nguyén thién
nhién va bao vé mdi truong. Hoat dong cu thé
nhét 14 hai chuong trinh khoa hoc cong nghé cap
qudc gia phuc vu tmg pho v6i BPKH, quan Iy
tai nguyén va moi truong [5,6]. Hai chuong trinh
da dat duoc nhiéu thanh tuu trong giai doan
2011-2020, cung cip co s& khoa hoc va thong
tin phuc vu viéc hoach dinh chinh sach cling nhu
thyc hién cac hanh dong cu thé tng pho véi
BDKH, quan ly tai nguyén va bao v¢ moi truong
[7].

Céc chuong trinh, nhi¢m vu khoa hoc cong
nghé trén da bude dau dem lai nhitng két qua kha
quan trong cong tac ung pho véi BDKH, quan
1y tai nguyén va moi truong. Tuy nhién, cling
trong qué trinh trién khai hai chwong trinh
nghién ciru khoa hoc, nhiéu khoang tréng vé tri
thuc khoa hoc cong nghé ciling dan duoc boc 10.
Dé phuc vu cong tac Gmg pho véi BDKH, quan
1y tai nguyén va méi truong tai Viét Nam, can
thiét phai giai quyét nhiing thiéu hut vé khoa hoc
cong ngh¢ nay trong thoi gian tdi. Chi khi nhiing
khoang tréng tri thirc trong ing pho véi BDKH
va quan 1y tai nguyén méi truong duoc lap day
thi Viét Nam méi c6 thé that sy phat trién mot
cach bén vitng. Bai bao da tién hanh phan tich,
danh gia thanh tyu cua hai chuong trinh nghién
ctru khoa hoc cap qudc gia trong giai doan 2011-
2020, dé tir 6 xac dinh nhiing thach thirc va
nhiém vu can dugc thuc hién trong thoi gian téi.
Trén co s nhitng thach thic va yéu cau vé
nghién cuu khoa hoc cong ngh¢ da duoc xac
dinh, bai bao di d& xuat dinh hudng nghién ciru
trong giai doan tiép theo.

2. Nhirng thanh tuu khoa hoc cong nghé vé
ing phé véi bién ddi khi hau, quan 1y tai
nguyén va méi trwong tai Viét Nam

Trong giai doan 2011-2020, da c6 hai chuong
trinh nghién ciru khoa hoc cong nghé cip qudc
gia vé tmg phé v6i BPKH, quan Iy tai nguyén

BAI BAO KHOA HQC

va moi truong dugc trién khai tai Viét Nam. Cu
thé, trong giai doan 1 tir 2011 dén 2015,
“Chuong trinh Khoa hoc va cong ngh¢ phuc vu
Chuong trinh Muyc tiéu Quéc gia tng pho véi
bién d6i khi hau” (Chuong trinh giai doan 1) da
dugc trién khai. Trong giai doan 2 tir 2016 dén
2020, “Chuong trinh Khoa hoc va cong nghé¢
phuc vu g pho v6i bién doi khi hau, quan ly tai
nguyén va moi truong” (Chuong trinh giai doan
2) da duoc trién khai [5,7].

Dbi v6i Chuong trinh giai doan 1, dd co 48
dé tai duoc trién khai, tap trung vao 5 nhém noi
dung nghién ctru: (i) Nghién cttu co so khoa hoc
xay dung co s¢ dir liu vé BPKH va tac dong
ctia BDKH d6i voi mot sb nganh, linh vuc dé bi
t6n thuong; (ii) Nghién ciru ban chit khoa hoc
cua BDKH, danh gia thuc trang va mic dg cua
BDKH ¢ Vi¢t Nam; (iii) Nghién ctru co sé khoa
hoc cho viéc danh gia tac dong cua BDKH, tinh
dé bi tén thuong do BPKH va cac giai phap
thich tng v6i BDKH; (iv) Nghién ctru phuc vu
xay dung co ché chinh sach, dinh hudng cong
nghé dé giam nhe BDKH, tan dung cac co hoi
dé phat trién hudng t6i nén kinh té cac-bon phu
hop voi diéu kién thuc té ¢ Viét Nam; (v) Co s&
khoa hoc dé tich hop van d& BPKH vao chién
luge, ké hoach, quy hoach, chuong trinh phat
trién kinh té- xa hoi, phat trién nganh va dia
phuong [7].

Trong 5 ndm trién khai, Chuong trinh giai
doan 1 da bude dau tao ra duoc nhitng thanh tyu
khoa hoc phuc vu ung ph6 véi BDKH tai Viét
Nam. Cu thé, chuong trinh giai doan 1 da thu
thap duogc hé théng cac sd lidu, co sé khoa hoc,
hé phuong phap nghién ctru, gop phan danh gia,
du bao cac tac dong ciia BDKH, nude bién dang;
dua ra nhiing giai phap thich rng voi BDKH va
giam nhe phat thai khi nha kinh mang tinh lién
nganh, lién vung, da linh vuc (Tai nguyén nudc,
dét dai, khi tugng thuy van, moi truong, dia chét,
y té, thuy 1oi, dan sinh, co ché chinh sach, cac
linh vuc kinh té, quy hoach d6 thi, hop tac quéc
té vé tmg pho voi BDKH...) [7].

Céc san pham ctia Chuong trinh giai doan 1
d3 gop phan cung cap thong tin vé khoa hoc ciing
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nhu phuc vu cong tac hoach dinh chinh sach vé
BDKH tai Vi¢t Nam. Cac dang san phé”im chinh
ciia chuong trinh bao gém cic cong nghé,
phuong phap, mo hinh tinh todn va phﬁn mém
ung dung trong nghién ctru dao dong khi hau va
BDKH, déanh gia tac dong cia BDKH, thich tmg
v6i BDKH va giam nhe phat thai khi nha kinh;
cac co ché chinh sach, giai phap thich ung va
giam nhe BPKH va tich hop chiing vao cac ké
hoach phat trién kinh té - xa hoi; cac md hinh
trinh dién vé thich ung va giam nhe BPKH; co
s& dit liéu vé BPKH, dao tao, nang cao nang luc
khoa hoc cong nghé trong ttng pho6 voi BDKH.
Nhiéu mé hinh, giai phap thich ing véi BPKH,
nuéc bién dang dugc ap dung thuc té, chuyén
giao cho cac dia phuong va dugc nghién ctru
nhan rong [7].

Nbi tiép chuong trinh giai doan 1, Chuong
trinh giai doan 2 duogc trién khai vao nam 2016
vGi 43 dé tai chia theo 4 nhom ndi dung nghién
ctru chinh [7]. Néu nhu trong chuong trinh giai
doan 1, cac ngi dung nghién ctru maéi chi tap
trung cho van d& BDKH thi trong giai doan 2,
cac nhom ngi dung khac da dugc mé rong thém.
Cu thé, ngoai ndi dung thir nhat tap trung nghién
ctru vé BPKH, chuong trinh giai doan 2 con bao
gd6m noi dung quan 1y tai nguyén va méi truong,
nghién ctru nhitng van d& c6 tinh téng hop lién
nganh va lién ving dé chi dong tng phod véi
BDKH, tang cuong quan ly tai nguyén va moi
truong [8]. Thém vao do, ndi dung nghién ctru
thtr tu cia Chuong trinh giai doan 2 tap trung
vao viée lua chon va ho tro chuyén giao cac két
qua nghién ctu da dugc nghi¢m thu trong
Chuong trinh giai doan 1 va mot phan trong
Chuong trinh giai doan 2.

Céc d¢ tai thudc Chuong trinh giai doan 2
nhin chung da dap tng dugc muyc tiéu déra. Cu
thé: Ung dung c6 hiéu qua cong cu, mo hinh tién
tién trong giam sat BDKH va giam nhe phat thai
khi nha kinh, dé xuat giai phap nham giam thiéu
anh huong ctua han han, xdm nhap man do tac
dong cia BPKH va nudc bién dang; cung cip
luan chung khoa hoc cho vi¢c danh gia tiém
ning, gia tri ciia mot sé tai nguyén quan trong
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trén dat lién va bién nhu tai nguyén dat, tai
nguyén khoang san, ngudn thuy hai san, dong
thoi d& xudt cac dinh hudng quy hoach, quan 1y
va khai thac str dung hop 1y, tiét kiém, hiéu qua
va bén viing cac ngudn tai nguyén; luong gia
BDKH - tai nguyén - hé sinh thai, theo d6 dé
Xut cac giai phap phat trién bén virng [8].

San pham cua cac dé tai budc dau da dé xuat
duoc chinh sach, cong ngh¢, giai phap trong ing
pho véi BDKH, quéan ly tai nguyén va moi
truong dic biét 13 cong nghé trong san xuat nong
nghiép; thir nghiém mo hinh trinh dién 1ong ghép
g pho véi BDKH nhu mé hinh cong dong lang
xa cac-bon thap, chéng chiu cao, moé hinh phat
trién kinh té tng pho véi xdm nhap min ¢ dong
bang séng Ctru Long, .... Tat ca cac dé tai déu da
hoan thanh béo cdo theo tién do, hoan thién theo
gop y cua don vi quan ly va chuyén gia doc lap
[9] A z

3. Nhirng yéu cau dit ra doi voi nghién ctiru
khoa hoc cong nghé vé tng phé véi bién doi
khi hiu tai Viét Nam

Hai chuong trinh nghién ctru khoa hoc cép
qudc gia giai doan 1 va giai doan 2 vé img pho
v6i BDKH, quan ly tai nguyén va moi truong da
dat duoc nhiéu thanh tuu. Tuy nhién, bén canh
d6, van con nhiéu thiéu hut vé khoa hoc va cong
nghé ciing dan duoc boc 19, Cac thiéu hut nay
néu khong duge xem xét mot cach day du thi sé
lam suy gidm kha nang chu dong tmg pho véi
BDKH va quan ly tai nguyén va moi truong &
Viét Nam (Hinh 1).

Céc thiéu hut trong kién thirc trong linh vuc
ung pho véi BDKH da duoc chi ra trong Nghi
quyét sb 24 cua Ban chip hanh Trung wong
Pang vé chu dong tng phé véi BPKH, ting
cuong quan ly tai nguyén va bao v¢ mdi truong,
Nghi quyét s6 120 caa Chinh phu vé phat trién
bén viing dong bang song Ciru Long thich tmg
v6i BPKH, va Pong gop do qudc gia tu quyét
dinh cta Viét Nam [1,10,11]. Cac thiéu hut nay
bao gdm cac nghién ctru bao trim, mang tinh da
nganh, da linh vuc, cac nghién ciru huéng dén
ddi tuong su dung, két ndi cac hiéu biét khoa hoc
vé BDKH va cac phuong an tng pho, cac nghién
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ctru hd trg mot cach hidu qua cac hoat dong thich
ung va giam nhe va cung cap cac du doan chinh

BBDKH

Quan Iy TNMT
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xac hon trong tuong lai.

Nghién ctru quan Iy nguén luc J
Nghién ciru co s& khoa hoc
phuc vu thé ché, chinh sach

Nghién ctru theo hudng
phat trién bén virng

Nghién ctru theo huéng
tiép can thi trréng

Nghién clru s dung hiéu qua
tai nguyén

Nghién ctru van dé mai trudng
xuyén bién gidi

Nghién ctru quan 1y nguén thai ]

-
.
I
.

Nghién ctru vé& hai hoa, dong
loi ich va sw danh ddi

Hinh 1. Nhitng doi héi trong nghién ciru khoa hoc cong nghé vé irng phé véi bién doi khi hdu,

quan ly tai nguyén va moi truong tai Viét Nam

V& thé ché, chinh sach, viéc xay dung va ban
hanh chinh sach, phap luat tai Viét Nam dé dap
ung cho cac hoat dong tng pho véi BDKH, quan
1y tai nguyén va moi truong co6 luc chua kip thoi
va dong b ciing nhu céc tiép can chinh sach cua
Viét Nam chu yéu theo hudng tir trén xudng,
thiéu cach tiép can vé chinh sach theo hudng tir
dudi 1én. Sy thiéu hut trong thé ché, chinh sach
tai Viét Nam dugc thé hién qua nhirng quan
diém va noi dung uu tién trong cac chuong trinh
mg pho véi BDKH ctia Viét Nam. Nhitng van
dé nay con tuong d6i khac biét véi qudc té, nén
phan nao anh huong dén tién trinh xay dung va
chat lugng ciia cac giai phap chinh sach cua
chuong trinh. Bén canh do, nhiéu b, nganh, dac
biét 1a tai cac dia phuong, chua c6 c6 don vi
chuyén trach, dau mbi xir Iy vé BDKH dan dén
tinh trang lang ting, thiéu thong tin trong giai
quyét cac van dé lién quan dén ung pho véi
BDKH [3].

Su thiéu hut ngudn lyc trong thich ung véi
BDKH dang 1a mét diém nghén trong hiéu qua
ung pho voi BDKH tai Viét Nam. Hién nay, tai
Viét Nam, nguén nhan lyc c6 chuyén mon vé
BDKH, dic biét & dia phuong chi yéu 1a kiém
nhiém, chuyén tir linh vuc khéac sang va c6 trinh
do chuyén mon nghié¢p vu chua thuc su phu hop
v6i nhu cau. Co thé thay rang, khong c6 nhiéu
s0, ban, nganh tai dia phuong c6 can bg duogc
dao tao vé BDKH, do d6 nhén thirc vé BDKH
ctia can bd va nguoi dan chua tuong xing voi
nhitng dién bién va mirc d6 tic dong ngiy cang
nhanh va gia taing cia BDKH. Ngoai ra, nhan
thirc vé BDKH ca chinh quyén ciing nhu ngudi
dan méi quan tam chu yéu dén cac tac dong tiéu
cuc cua BDKH ma chua quan tam diing muc té1
viéc chuyén dbi 16i sdng, tip quan san xuat va
tiéu thy theo dinh hudng céc-bon thap ciing nhur
nhimg loi ich ma BPKH c6 thé mang lai.

Ngoai nhitng van d¢ da néu, sy thiéu hut con
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duoc thé hién trong mot s6 hoat dong khac. Thuc
té, viéc 16ng ghép ting phé véi BPKH vao cac ké
hoach, chwong trinh phat trién kinh té - xa hoi
ctia Trung wong va dia phuong trién khai con
chdm. Nhiéu dia phwong con lung ting trong
cong tac thyc hién. Cong viée phdi hop giira cac
nganh, cac cap con thiéu chit chg, lién két nganh
trong viéc trién khai cac chinh sach vé g pho
v6i BDKH con yéu, chua c6 co ché lién két gitta
cac nganh. Bén canh d6, kha ning lién két ving
trong viéc trién khai cac chinh sach vé tng pho
v6i BDKH con yéu, chua ¢ co ché lién két giita
cac tinh cting nhu trong toan viing mot cach hi¢u
qua. Hop tac quéc té chwa duoc tan dung va thu
hat duge nhiéu nguén Iuc cho nhiém vu, du an
ting ph6 véi BPKH 6 cic ving trong yéu.

Bén canh nhiing thiéu hut trong khoa hoc va
cong ngh¢ phuc vu tng ph6 véi BDKH, céc
thiéu hut trong trong quan 1y tai nguyén va moi
truong cling tao nhitng thach thire 16n cho phat
trién kinh té - xa hoi tai Viét Nam. Nhiing thach
thirc can phai duoc giai quyét bao gdom: (i) cac
muc tiéu tang truong kinh té con duoc dat 1én
hang dau va con chua thyc su coi trong cac muc
tiéu str dung bén ving tai nguyén thién nhién va
bao vé moi trudng; (ii) tu duy vé khai thac tai
nguyén va bao v¢ mdi truong theo hudng thi
truong con cham doi méi, thé ché quan 1y con
nhiéu bét cap, ngudn lyc con han ché vé chuyén
mon va nghiép vu, t6 chuc thuc hién yéu kém;
(iii) ngay cang c6 nhiéu ngudn tai nguyén bi khai
thac can kiét, trong khi nhu ciu st dung tai
nguyén cho phat trién kinh té- xa hoi ngay cang
gia ting; (iv) cing véi su phét trién kinh té cua
cac qubc gia lang giéng ngay cac phat sinh cac
van dé moi trudng xuyén bién gidi; (v) nhidu vin
dé moi truong b xtc chua duoc giai quyét dit
diém, trong khi cac ngudn thai gia ting manh vé
s6 lwong, quy mé va mirc d6 doc hai song hanh
véi tién trinh cong nghiép hoa, hién dai hoa dat
nuée; va (vi) mdi quan hé gitra sy hai hoa, dong
loi ich va sy danh d6i giita cac hoat dong ung
phé véi BDKH va cong tac quan ly viéc khai
thac, sur dung hi¢u qua va tiét kiém tai nguyén
va bao v€ moi truong chua that sy dugce nghién
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ctru ki

Thir nhat, cic muc tiéu ting truong kinh té
con dugc dat 1én hang dau va con chua thuc sy
coi trong cac muc ti€u st dung bén viing tai
nguyén thién nhién va moi truong. Trong linh
vuc khai thac khoang san, viéc xuét khau khoang
san tho van con dién ra, chua c6 su chuyén bién
manh mé trong viéc tan thu va ché bién sau. Hién
tuong khai thac khoang san trai phép van con ton
tai & nhiéu dia phuong dan dén thit thoat ngudn
luge phat trién. Tuong ty, trong linh vuc néng
nghiép, viéc khai thac va bao vé rimg, danh bat
héi san con thiéu su bén viing. Cu thé, cht luong
rimg tiép tuc bi suy giam va ngudn hai san di
khong con ddi dao nhu trude. Thém vao dé, hoat
d6ng str dung dat nong nghiép con manh miin va
chua hiéu qua. C6 thé noi, chua co diy du cac
chinh sach, cong cu thi truong va viéc van dung
con han ché dan téi viée phén bo nguén luc, chia
sé loi ich con thiéu hiéu qua.

Thir hai, tu duy vé khai thac tai nguyén va
bao v¢ moi truong theo hudng thi truong con
cham d6i mai, thé ché quan 1y con nhiéu bat cap,
nguon lyc con han ché vé chuyén mén va nghiép
vu, t6 chuc thuc hién yéu kém. Céc co ché, chinh
sach tai Viét Nam vé bao vé moi truong dén thoi
diém hién nay con chua day du. Déi véi cac loai
hinh chat thai va mic d6 6 nhiém moéi truong
khac nhau con thiéu ving nhiing co ché quan 1y
riéng biét, mang tinh ddc thu. MB&i loai hinh chét
thai va mirc d6 6 nhiém méi trudng can phai co
nhiing co ché quan 1y khac nhau. Viéc ap dung
chung mot loai hinh quéan 1y cho nhidu mirc d6 6
nhiém moi trudng gay trd ngai 16n cho viée bao
vé moi trudng. Sau xa cua viée thiéu ving cac
co ché quan 1y riéng nay 1a sy thiéu vang va chua
day du, dong bo cuia cac tidu chuan, quy chan vé
moi truong tai Viét Nam.

Thir ba, ngay cang c6 nhidu ngudn tai nguyén
bi khai thac can kiét, trong khi nhu cau st dung
tai nguyén cho phat trién kinh té - xa hoi ngay
cang gia ting. Nguyén nhan co ban cua van dé
nam trong viéc xay dung va thiép lap cac quy
hoach tai nguyén va méi truong. Viée thiét lap
va tuan thu cac quy hoach trong quan ly tai
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nguyén tai Viét Nam con nhiéu han ché. Trong
linh vyc tai nguyén dat, con tinh trang xdy dung
cac quy hoach treo, khong trién khai phat trién
kinh té - xa hoi dan dén lang phi sir dung dét.
Trong linh vyc tai nguyén nudc, cong tac lap quy
hoach quén 1y tai nguyén nudc con cham, dan
dén viéc chua phd bién cac bién phap sir dung
tiét kiém va hiéu qua tai nguyén nudc, lang phi
nudc, va chua bao vé ngudn nude (ca vé sb
lwong va chat luong).

Tht tw, cing v6i sy phat trién kinh té cua cac
qudc gia lang giéng lam phat sinh cac van dé moi
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truong xuyén bién gidi. Cong tac kiém soat 6
nhiém moi truong cac cum cong nghiép, luu vuc
song, lang nghé, nong thon chwa dat yéu cau.
Quan 1y chét thai ran chua c6 chuyén bién manh
m&; nganh kinh t& méi truong chua phat trién;
viéc danh gia thiét hai d6i v6i moi truong tu
nhién do 6 nhiém mdi trudng giy ra chua dugc
thyc hién trén thuc té. Viée xir Iy cac co so gay
6 nhiém moi truong nghiém trong con cham;
cong tac cai tao hd, ao, kénh, muong, doan song,
sudi bi 6 nhiém trong cac do thi, khu dan cu chua
triét de.

Céch tiép
can thi
trieong. hai

hoa, dong loi

ich

Thé ché,
chinh sach

Khoang
frong ftri thirc
khoahoc

Cong nghé
va giai phap

Hinh 2. Khodng trong tri thitc khoa hoc trong ieng phé véi BDKH, quan Iy tai nguyén va méi

truong tai Viét Nam

Thir ndm, nhiéu vin d& méi trudng birc xuc
chua dugc giai quyét dut diém, trong khi cac
ngudn thai gia ting manh vé sé luong, quy mé va
muc do doc hai song hanh voi tién trinh cong
nghiép héa, hién dai hoa dat nudc. Cuy thé, trong
thoi gian gan day chét lugng moi truong khong
khi tai cac do thi 16n tai Viét Nam dang co xu
thé xdu dan va gay nhiéu bic xuc. Chét lugng
khong khi suy giam 1a két qua cua cac hoat dong
xa thai trong cac linh vuc giao thong van tai, san
xuat cong nghiép va cac ngudn tir ndng nghiép.
Viéc gia ting ngudn thai nhanh trong thoi gian
ngin din dén cac hoat dong quan 1y khong theo

kip va phat sinh ra nhiéu van dé méi truong birc
xuc.

Thir sau, mdi quan hé giira sy hai hoa, dong
loi ich va sy danh d6i giita cac hoat dong tng
pho voi BDKH va cong tac quan ly viéc khai
thac, su dung hi¢u qua va tiét kiém tai nguyén
va bao v€ moi truong chua that sy dugc nghién
ctru ki. Viéc str dung cac cong ngh¢ sach va it
phai thai khi nha kinh trong chudi cic hoat dong
giam nhe BDKH c6 su déng loi ich vo1 bao vé
moi truong. Tuong tu, viée st dung hi€u qua cac
tai nguyén thién nhién trong tmg phé véi BDKH
cling dong gop cho hoat dong quan 1y tai nguyén
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n6i chung. Tuy nhién, su gan két va mdi quan hé
gitra cac hoat dong nay chua that sy dugc nghién
ctru ki trong qua khu.

Nhu vay, co thé nhan théy cac thach thurc va
yéu cau ddi v6i ung phé véi BDKH, quan 1y tai
nguyén va moi truong tai Viét Nam co thé duoc
g0p vao 3 nodi dung chinh. Noi dung thtr nhat 1a
su thiéu hut cac co ché chinh sach. Noi dung thu
hai 1a sy thiéu hut cac cong nghé va giai phap.
Cubi cung, ndi dung thir ba 1a thiéu ving cac
cach tiép can theo thi truong va sy danh ddi, hai
hoa, ddng loi ich (Hinh 2).

4. Pinh hwéng nghién ciru khoa hoc cong
nghé wng phoé véi bién ddi khi hau tai Viét
Nam

Trén co s& phan tich nhiing thach thirc va yéu
cau vé ung pho véi BDKH, quan 1y tai nguyén
va moi trudng néu trén, nhimng khoang trong tri
thitc da dugc nhan dinh. Cac chuong trinh
nghién ctru khoa hoc va cong ngh¢ trong qué khir
chua dap ng duoc nhitng yéu ciu vé co ché
chinh sach phuc vu cong tic quan ly; vé ung
dung, phat trién va chuyén giao cong nghé va vé
sw dong loi ich va hai hoa trong cc hoat dong.
Nhu vay, c6 thé khai quat dinh hudéng trong thoi
gian tdi can tap trung vao 3 nhom hoat dong uwu
tién néu trén.

Vé cac ludn cir phuc vu hoan thién co ché
chinh sach:

- Nghién ctru co s khoa hoc nham hoan thién
co ché, chinh sach, vin ban quy pham phap luat
va cac hé thong tiéu chuan, quy chuan k¥ thuat
trong rng pho voi BDKH, quan 1y tai nguyén va
moi truong.

- Nghién cttu co s¢ khoa hoc va cac mé hinh
thi diém 16ng ghép g phé voi BDKH, quan 1y
tai nguyén va moi truong vao cac chinh sach,
chién lugc, ké hoach, chuong trinh, dy an.

- Nghién ciru phat trién cac cong cu kinh té,
co ché tai chinh, cac phuong phép tiép can phi
thi truong trong linh vuc quan ly tai nguyén va
mdi truong nhim nang cao hiéu qua khai thac,
str dung tai nguyén thién nhién, gitt gin va bao vé
moi trudng dam bao phat trién bén ving theo
dinh huéng khong danh doi phat trién véi moi
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truong, nang cao kha ning chdng chiu va ning
lyc tng phé véi BDKH.

- Nghién ctru co ché lién két ving trong tmg
pho véi BDKH, quan 1y va su dung tai nguyén,
bao vé moi trudng, phong chdng va giam nhe
thién tai.

- Nghién ctru co s¢ khoa hoc dé phat huy tri
thirc cong dong trong g pho véi BDKH, quan
ly va sur dung tai nguyén thién nhién, bao vé moi
truong, phong chong va giam nhe thién tai.

Vé tang itng dung, phdt trién va chuyén giao
cong nghé:

- Nghién ctru trién khai cac giai phap, mo
hinh nhdm nang cao kha ning chéng chiu va
phuc hdi cua hé théng tu nhién va xa hdi, giam
thiéu thiét hai va tan dung co hoi dén tir nhiing
thay d6i ctia khi hau trong tuong lai.

- Nghién ciru phat trién, chuyén giao cong
nghé va ing dung c6 hi¢u qua cac cong nghg,
giai phap hién dai phuc vu cong tac giam sat
BDKH, diéu tra, du bao tai nguyén va méi
truong, du bao chét lugng khong khi do thi, van
dé méi truong xuyén bién gidi, chat lugng nudce
cac luu vuc song co rui ro 0 nhiém cao, du bao
va canh bdo thién tai.

- Nghién ciru trién khai cac giai phap nham
giai quyét van dé ton that va thiét hai do BDKH
phuc vu danh gia tac dong cia BPKH dén cac
nganh va linh vuc sau khi da co giai phap ung
pho.

- Nghién ctru phat trién va chuyén giao cong
nghé vé giam nhe phat thai khi nha kinh. Thiét
1ap co so khoa hoc dé xdy dung hé sb phat thai
qudc gia cho tirg nganh, ting linh vuc; va ting
hoat dong phat thai.

- Nghién ctru xay dyung hé thng truyén tai
thong tin va co ché chia sé, cung cap thong tin vé
tai nguyén va moi truong kip thoi, chinh xac cho
cac linh vyc c6 lién quan.

- Nghién cuu co s¢ khoa hoc cho viéc xay
dung va nhan rong cac mo hinh khu kinh té, khu
cong nghiép sinh thai gan vi hinh thanh va phat
trién cac trung tAm kinh té it phat thai.

- Nghién ctru dé xuét cac giai phap tong thé
trong phong chng xam thuc bién, x6i 16 bd song
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& mot s6 khu vye, uvu tién tai ddng bang séng
Ctru Long.

- Nghién ctru cac giai phap trit nude dya vao
hé thong tu nhién (phi cong trinh) phuc vu cit la
va st dung nudc vao mua kho.

Vé kinh té bién doi khi hdu, kinh té tuan hoan,
hai hoa va dong loi ich:

- Tang cuong hiéu biét vé tic dong cua
BDPKH, suy giam tai nguyén thién nhién, va 6
nhiém moi trudng 1én nén kinh té dé hd trg xay
dung céac chinh sach, giai phap phuc vu phat trién
bén vimng.

- Nghién ctru xac dinh cac co hoi do BbKH
mang lai; hai hoa va dong loi ich cua thich ing
voi BDKH - giam nhe phat thai khi nha kinh -
phat trién kinh té - xa hoi; van d¢ kinh té trong
ung pho véi BDKH va quan 1y tai nguyén va moi
truong.

- Co 50 khoa hoc va thyc tién cho tng pho
voi BDKH, quén 1y tai nguyén va mdi truong
theo hudng chuyén d6i quy mo 16n.

- Nghién ctru cac gidi phap ky thuat va quan
1y nham thuc day phat trién nén kinh té tudn hoan
trén nén tang van hoa tai s dung, tai ché chét
thai, 161 sdng xanh, san xuit va tiéu dung bén
virng va than thién vai khi hau.

- Nghién cttu cac chinh sach quan ly moi
truong, bao ton, phat trién bén vimg da dang sinh
hoc bién; chi dong Gmg pho véi BDKH, nudc
bién dang va phong, chdng thién tai. Nang cao
doi séng, bao dam an ninh, an toan cho déan cu
ving ven bién, trén d4o va nhing ngudi lao dong
trén bién.

5. Két luin

Dbi mit voi nhitng thach thire trong tmg pho
voi BDKH, quén 1y tai nguyén va moi truong
trong thoi gian qua, Viét Nam da c6 nhiéu hanh
dong thiét thuc. Cac hanh dong nay duoc thé
hién thong qua nd luc ciia Viét Nam trong
nghién ctru img dung khoa hoc cong nghé trong
ung pho véi BDKH, quan ly tai nguyén va moi
truong cu thé 13 hai chuong trinh nghién ciru
khoa hoc cong nghé cp Nha nuéc. Cac chuong
trinh da dat dwoc nhiéu thanh tyu va gop phan
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hd tro cac hoat dong quan 1y nha nudc. Tuy
nhién, ciing trong qué trinh thyc hién trién khai
céc chuong trinh khoa hoc cong nghé nay, nhiéu
thach thirc va doi hoi méi trong giai doan tiép
theo duoc bd 10 ra.

Céc thach thire va doi hdi trong tmg pho voi
BDPKH, quan ly tai nguyén va moi truong tai
Viét Nam duoc thé hién trong 3 nhom van dé
chinh. Nhom van d& tha nhét lién quan d&én sy
thiéu hut cac co ché, chinh sach trong tng pho
voi BDKH, quan ly tai nguyén va moi truong.
Nhém van dé thir hai lién quan dén sy han ché
cua cac cong nghé, giai phap cling nhu kha nang
g dung cac cong nghé, giai phap san c6. Nhém
van dé thtr ba lién quan dén van dé hai hoa va
dong loi ich gitra cac hoat dong ung pho véi
BDKH va cac cac hoat dong quan ly tai nguyén
va moi truong.

Trén co s phan tich va danh gia cac thach
thire va doi hoi trong ung pho véi BDKH, quan
Iy tai nguyén va moi truong, nhitng khoang trong
tri thirc da dugc xac dinh. Dé ting cuong kha
nang ung pho voi BDKH, quan 1y tai nguyén va
mdi truong, bai bao da dé xuat cac dinh hudng
tap trung vao viéc lap day cac khoang tréng tri
thirc nay. Cac ndi dung nghién ctru trong tuong
lai dugc dé xuat trong ng véi 3 nhom van dé
can thiét phai nghién ciru trong twong lai.

Bai bao di str dung céc tai liéu tong hop va
danh gia két qua thuc hién hai chuong trinh
nghién ctru khoa hoc cong nghé cip nha nudc vé
ung pho véi BDKH, quan 1y tai nguyén va moi
truong. Viée str dung cac két qua danh gia nay
cho phép nhan dinh va nhin nhén céc thanh qua
nghién ctru cua cac chuong trinh khoa hoc cong
nghé néu trén. Tuy nhién, han ché cua phuong
phap nay 1a thiéu ving nhitng dénh gia day du
va chuyén sau hon vé nhiing tac dong lan toa ciia
ting dé tai nghién ctru riéng 1é d6i v6i hoat dong
ung pho véi BDKH, quan 1y tai nguyén va moi
truong. Do 0, ddy ciing 1a mot mat han ché cua
nghién ctru va can thiét phai duoc xem xét dén
trong tuong lai.

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2020



BAI BAO KHOA HQC

Loi cdm on: Nghién ciru nay dwoc thuc hién voi sy hé tro cua dé tai Nghién crru Khoa hoc cong
nghé cap Nha nwée: “Nghién cieu co s6 khoa hoc, thue tién phuc vu danh gid, chuyén giao két qud
ciia cac Chuwong trinh khoa hoc cong nghé cdp quéc gia vé ieng phé véi bién doi khi hdu, qudn 1y
tai nguyén, moi truong va dé xuat dinh huwéng nghién civu cho giai doan 2021-2025" do TS. Nguyén
Tudn Quang lam chii nhiém, ma sé dé tai BPKH.43/16-20. Tap thé tac gid xin chdn thanh cam on
dé tai. Ngodi ra, tdp thé tac gia ciing danh long biét on sdu sdc dén cac phan bién da gép y va dong
g6p dé bai bdo dwge hoan thién.
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ASSESSING THE ACHIEVEMENT OF NATIONAL CLIMATE
CHANGE RESPONSE, NATURAL RESOURCES AND ENVIRNMEN-
TAL MANAGEMENT RESEARCH PROGRAMS AND PROPOSING
RESEARCH DIRECTION FOR THE NEXT PERIOD
Nguyen Tuan Quang', Huynh Thi Lan Huong?, Nguyen Xuan Hien?,

Tran Van Tra?, Duong Hong Nhung?
'Department of Climate Change, Viet Nam Ministry of Natural Resources and Environment
2Viet Nam Institute of Meteorology, Hydrology, and Climate Change

Abstract: Climate change and the management of natural resources and environment poses a
grand challenge for socio-economic development in Viet Nam. Given the understanding of the prob-
lem, Viet Nam has conducted numerous activities to support the response to climate change and
management of natural resources and environment. One major activity includes two national level
research programs. These two programs have achieved much success within the 2011-2020 period
and provided both scientific evidence as well as supporting decision making. However, there still ex-
ists certain knowledge gaps in climate change response and the management of natural resources
and environment in Viet Nam. This paper analyzes the achievements, determined the knowledge
gaps in scientific and research. From this, a proposal on the research direction for the next period
in responding to climate change and managing of natural resources and environment is made.

Keywords: Science and technology, climate change, natural resources and environmental man-
agement.
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KHA NANG DU BAO HAN MUA NANG LUQNG BAO
TICH LUY TREN BIEN PONG DUA TREN PHUONG
PHAP KET HQOP THONG KE-PONG LUC VA SAN PHAM
CUA CFSv2

Trinh Hoang Duwong', Hoang Pirc Cuwdng?, Duong Vin Kham', Kiéu Quoc Chanh?

Tém tit: Bai bdo xdy dung mé hinh két hop thong ké-déng hec (TK-PL) dé di bdo ndng lwong
bdo tich liy (ACE) trong miia bdo (thdng 5 dén thang 12) trén Bién Péng (BP). Mé hinh thong ké
dir bao ACE dwoc sir dung ca hai nguon sé liéu; sé liéu tai phan tich (quan trdc) va tir dw bdo mila
ciia Hé théng Dy bdo Khi hdu ciia Trung tdm Dy bdo Méi truong (NCEP), phién ban 2 (CFSv2).
Nhén t6 dw bdo (NTDB) dwoc lwa chon dé du bao ACE duya trén moi quan hé giita ACE voi yéu 16
méi trwong quy mé 1om tir s6 liéu tdi phan tich thoi ky 1982-2018. Ba NTDB tiém nang dwoc lira
chon; SST & phia déng nam Nhdt Ban (JSST), chénh léch giita JSST véi SST ving bé am Tay Thai
Binh Dwong (JSSTG) va gi6 vi huéng mue 200mb (U200) khu viee BDéng A. Tam quan trong tirong
doi ciia NTDB dwoc danh gid diea trén phwong phdp kiém chirng chéo thoi ky 1982-2010 dé xdc dinh
dinh cdc mé hinh du béo ACE tot nhdt. Bé dw bdo ACE cdc NTDB sé duwoc sir dung tir du bao thoi
gian thuc ciia CFSv2, cu thé:(1) Tai thoi diém du bdo ACE thang 6, NTDB la JSSTG trung binh
thang 6-8 tir dw bdo thoi gian thue cia CFSv2 véi diéu kién diw bdo ban dau (PKDB) trong thing
6, két hop véi U200 quan trdc thang 5; (2) Tai thoi diém dir bao ACE thang 5, NTDB la JSST trung
binh thang 5-7 tir diw bdo thoi gian thire ciia CFSv2 véi PKDB trong thang 5, két hop véi U200
quan tric thang 4; (3) Tai thoi diém diw bdo ACE thang 4-2, NTDB la JSST trung binh thang 5-7 tir
du bao thoi gian thuc cua CFSv2 voi PKDB thang 4-2. Thu nghiém du bao ACE dua trén thoi ky
2011-2018 cho thdy, cé thé sir dung mé hinh két hop TK-BL dé dir bio ACE truée mia bio trén BD
khoang 2-3 thang.

Tir khéa: Ning lwong bdo tich liiy (ACE), Hé thong D bdo Khi hdu, Phién ban 2 (CFSv2).

Ban Bién tap nhan bai: 8/04/2020

Ngay phan bién xong: 20/06/2020 Ngay dang bai: 25/06/2020

1. Mé dau

Du bao xody thuan nhiét doi (XTND) trén
BD dua trén phuong phap thong ké truyén thong
dd duoc tién hanh tir nhitng nim 1995, nhu
nghién ctu cia Chan va cs (1995, 1998, 2001)
[1-3], Nguyén Vin Théng va cs (2005) [4],
Nguyén Vin Tuyén (2008) [5], cac nhan t§ du
bao thudng duoc sir dung nhu cac thanh phan
chinh (PC) thu dugc tir phan tich ham tryc giao
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thue nghiém (EOF) cua SST va céc yéu té khi
quyén, hay céc chi sé ENSO, chi s6 gié mua va
chi s hoan Iuu. Trong nim gan day tmg dung
md hinh s6 trong du bao han mua vé XTND
cling di budc dau dugc nghién ctu, dién hinh
nhu tac gia Phan-Van Tan va cs (2015) [6].
Mic du tin s XTND la dic trung phé) bién,
nhung c6 nhiéu dic trung khac ciing c6 thé cung
cép cac khia canh khac nhau vé hoat dong cua
XTND nhu ngay XTND, céc chi s6 nang lugng
bao,... ACE khong giéng nhu tan sé XTND tap
trung vao sb lugng XTND, n6 dugc ma hoa
thong tin bd sung vé cuong do va/hoic thoi gian
ton tai cia XTND. Trong mua cé mot sd con
XTND rat manh, sb ngay XTND hoat dong dai,
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dan dén ACE cao hon, ham y nguy co tac dong
16n hon so véi trong nam c6 nhidu con XTND
yéu. Phuong phap tinh khong phu thude vao
budc thoi gian. N6 1a mot dic trung t6t dé so
sanh cac con bao vdi nhau va qua cac mua khac
nhau. Uu diém cua ACE la phu hop cho tinh
toan twong quan va hdi quy véi cac bién khi hau
khac vi né 1a bién lién tuc, ciing nhu dénh gia tac
dong cua bién ddi khi hau dén hoat dong XTND
va phan tich chuyén sau vé XTND [7-8].

Nhiam muc dich c6 duoc nhiéu thong tin cho
nhén dinh hoat dong cua XTND theo mua, ké tir
niam 2000, nhiéu cong trinh nghién ctru dy bao
han mua ACE va da dugc st dung trong céc ban
tin canh bao han mua XTND cua cac co quan
Khoa hoc Khi quyén nhu: 1) Co quan quan Iy
Khi quyén - Pai duong Qudc gia, Hoa Ky
(NOAA); 2) Rui ro Bao nhi¢t doi, Truong dai
hoc College, nudc Anh (Storm Risk); 3) Truong
dai hoc bang Colorado, Hoa Ky; 4) Trung tam
dy bao han vira Chau Au (ECMWF); 5) Cuc
Thoi tiét Pai Loan, thir nghiém du bao ACE cho
khu vuc Pai Loan.

Vé6i dudong bo bién dai hon 3000km, Viét
Nam dé bi ton thuong vé kinh té va xd hoi do
hoat dong cua XTND ca trén bién va dét lién.
Hiéu dugc hoat dong cua XTND trong khu vuc
Tay Bic Thai Binh Duong (TBTBD), dac biét Ia
trén BP va viing nudc md xung quanh, rat quan
trong dbi voi Viet Nam ca vé mit khoa hoc va xa
hoi. Tuy nhién, nhitng du bao han mua vé XTND
cho BD hién van con nhiéu thach thuc [6]. Do
do bai bao thtr nghiém dy bao han mua ACE trén
BD nhim bo sung thém thong tin cho nhan dinh
hoat dong cia XTND trén BD, day cling la xu
hudng chung trong du bdo han muia vé hoat dong
ciia XTND cuia cac co quan khi tugng & trén thé
gi6i dang tién hanh.

2. S6 liéu va phwong phap nghién ctru

2.1 Thu thép sé liéu

- Bai bao su dung sb liéu XTND duoc thu
thap tor Cuc Khi tugng Nhat Ban (JMA) va tir
Trung tam Két ndi Lién Hop, Hoa Ky JTWC),
thoi ky 1982-2018 dé xac dinh s6 lugng bio va
ACE trén BD.

BAI BAO KHOA HQC

- S6 liéu duoc st dung dé xac dinh mbi quan
hé gitta ACE véi yéu té méi truong, bao gom:
(a) SO liéu nhiét d6 mat nude bién (SST) mo
rong phién ban 4 (ERSST.v4) thoi ky 1982-
2018, do phan giai ngang 2° x 2° cua Cuc Quan
ly Khi quyén va Pai duwong Quéc gia Hoa Ky
(NOAA); (b). Sé liu vé toc do gié vi hudng
muc 200mb thoi ky 1982-2018 tir s6 lidu tai
phan tich (quan tric) ciia Trung tim Quéc gia Du
bao Moi truong Hoa Ky (NCEP).

- Két qua dau ra tir dy bdo lai 9 thang cua
CFSv2 duoc chay cach nhau 5 ngay mot v6i bon
diéu kién ban dau (0000, 0600, 12"00 va 1800
UTC), bét dau chay tir ngay 01/01 mdi nam cho
day du 29 nam tir 1982-2010. Nhin chung, mdi
thang CFSv2 s& chay 6 1an x v&i 4 diéu kién ban
dau s& 13 24 du bao thanh phan/mdi thang x 11
thang, trong do s€ c6 1 thang 1a 28 du bao thanh
phan, nhu vy s& c¢6 292 dy bao thanh phan cho
moi nam (Saha va cs 2014 [9]). Ngoai ra, CFSv2
chay du bao thoi gian thyc 9 thang hang ngay tai
thoi gian 00"00; 06"00; 1200 va 18"00 UTC tur
nam 2011 dén hién tai.

Bai bdo su dung $6 liéu du bao 1ai 9 thang cua
CFSv2 dé xdy dyung va danh gia mo hinh thong
ké-dong luc du bao ACE, bao gém: (a) SST va
216 vi hudéng muc 200mb thoi ky 1982-2010 cua
ca quan tric va 24 dy bao thanh phan tir san
pham duy béo lai cuia CFSv2 tai diéu kién du bao
ban dau (PKDB) trong thang 2 dén thang 6; (b)
S6 liéu du bao thoi gian thyc cua CFSv2 trong
thoi ky 2011-2018 ciling dugc bai bdo st dung
cho danh gia mo hinh du bao ACE méi dugc xay
dung va ngudn s liéu nay ciing s& dugc ap dung
cho du bao thoi gian thuyc ACE.

2.2 Phwong phap nghién ciru

a) Xdc dinh chi sé nang leong bdo tich lily

Hién nay, ACE dang dugc st dung phd bién
trong nghiém vu dy bao han mua XTND, chi sb
ACE dugc dinh nghia nhu sau [10-13]:

(1)

th

ACE=Y" S ()

toi
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Trong d6 (Vimax) 12 toc d6 gi6 cuc dai tai budce
thoi gian 6 gio (m/s) trong ca hai bg s6 liéu cua
JMA va JTWC, N 1a s6 lugng con bio trong mdi
thang, hodc mua hodc nam, t,; va ts 1a thoi gian
bat dau va két thuc su ton tai cuia con bio thir (i)
trong BD. Pon vi cia ACE la (m?/s?) hay
Joune/kg. Luu ¥ rang d6i véi sb lidu sb luong
bao khong c6 su phan biét gitra cac con bao dugc
hinh thanh bén trong BD va bén ngoai nhung di
chuyén vao BD. ACE trong nghién ciru nay dugc
xac dinh d6i voi con XTND dat cép bédo nhiét
ddi va goi 1a bao nhiét doi (vuot 17.5 m/s theo
cap Beaufort).

Dong ning ty 18 voi binh phuong vén toc va
bing cach cong dong ning véi nhau trong mot
) khoang thoi gian s€ nhan dugc nidng lugng
tich Iily. Khi thoi gian cia mdt con bao tang Ién,
nhiéu gia tri dugc cong lai va ACE cling tang,
cac con bdo c6 thoi gian ton tai dai hon c6 thé
tich Iy mot nang luong 16n hon so véi cac con
bdo manh nhung thoi gian ton tai it hon. Chi s6
ACE ctia mot mua la tong ciia ACE cho mdi con
béo va do d6 tinh dén sb lwong, cuong do va thoi
gian tdn tai cua tit ca cac con bdo nhiét dGi trong
mua bao [7-8, 10-13].

Nhin chung, dy bao han dai ngay nay chi dua
ra du bao xu thé bién ddi so vi diéu kién thoi tiét
trung binh, theo thang hodc mua téi [12]. Du bao
han mua ACE ciing vay, ACE thé hién “hoat
dong tong thé” ciia mua biao. Thuat ngit “tong
thé” 1a chi cuong do va thoi gian ton tai chung
cua cac con bao nhiét doi xay ra trong mdt mua
nhét dinh. ACE cao (thap) clia mua bao hang nim
phan anh xu thé chung vé hoat dong tiém ning
cua mua bao, thuong dugc so sanh véi trung binh
nhiéu nam hodc chuan khi hau theo cép phéan vi;
thap, can hodc vuot chuan [7]. Piéu nay cho thiy,
thong tin c¢6 duge vé sé luong bao hodc thoi gian
tdn tai ciia bio s& rat quan trong cho nhan dinh
mua bao dua trén ACE nhu: So véi trung binh
nhiéu niam, thoi gian ton tai cia bdo dai va sb
luong bio cao, néu ACE cao cho thay hoat dong
ctia bdo trong mua bio tdi co thé s& manh mé
hon, hodc s6 luong bao thép va thoi gian ton tai
ctia bdo ngan, néu ACE cao cho thiy co thé bio

TAP CHI KHI TUQNG THUY VAN

c6 cuong d6 manh hon trong mua bao toi,...

b) Phwong phdp thanh ldp va kiém chirng mé
hinh dw bao ACE

Mo hinh thong ké dy biao ACE dugc xay
dung dua trén phuong phap hdi quy tuyén tinh
don bién va hai bién. TAm quan trong twong ddi
ctia nhan t6 du bao (NTDB) cho xay dung md
hinh du bdo ACE dugc danh gia dya trén cac chi
tiéu danh gia ACE gitta quan tric va dy béo thu
duoc tir phuong phép “kiém chimg chéo” (Leave
one out-cross validation). Két qua kiém chimg
khong phai cho mot mé hinh cu thé ma cho mot
tap cac mo hinh, chudi dung dé kiém ching ciing
bao gdm sir dung dé thanh 1ap mé hinh. Qua
trinh du bao duoc lap lain 14n, mdi lan thyuc hién
voi tap mau c6 kich thuéde 1a n-1; Gia st tap mau
¢6 n nam, bo ra nam dau tién, dung s6 liéu cua n-
1 nam con lai dé xay dung mo hinh, sau d6 tinh
cac chi tiéu danh gia cho nam bo ra d6 [14]. Thu
tuc duogc lap lai cho 29 nam, thoi ky 1982-2010.
Céc chi tiéu danh gia mo hinh duoc st dung
gom: sai s6 tuyét ddi trung binh (MAE), sai s6
quan phuong (RMSE), diém k¥ ning binh
phuong trung binh (MSSS) va hé sé trong quan
(r), cu thé vé& chi tiéu duoc trinh bay trong tai liéu
cua Phan Van Tan va c¢s (2010) [15].

3. Két qua va thio luin

3.1 Nhén té duw bdo tiém néng cho dw bdo
ACE trén Bién Pong

a) Nhan t6 dy bao tiém ning

Mot s6 cong trinh nghién ctru c6 thé tién hanh
cac phan tich cho tong s6 con bio hang nam, tuy
nhién mua bao chinh trén BD s€ duogc xac dinh
tir thang 5 dén thang 12 [16], do d6 tong sb
luong bao va ACE trong nghién ctru nay s€ dugc
tinh tir thing 5 dén 12. Nhin chung, dién bién
nhiéu nim cua sé luong bdo twong dong vai
ACE trén BD. Mic du vay, van c6 su khac biét
dang ké trong ting nam giira s6 luong bdo va
ACE trong mua bao, nhu nam 2017 sb luong bao
cao hon trung binh nhiéu nim, nhung chi sé
ACE tuong tmg gan bang trung binh nhiéu nim
hay s lwong béo trén BD twong ddi thap trong
nam 2006, nhung chi s6 ACE cao hon dang ké
gan 3 d6 1éch chuan (hinh 1).
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Chuén hoa
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=—ACE-JTWC j=—ACE-IMA

Chuén hoa
P
WRRORFNW
|

1982 1987 1992 1997 2002 2007 2012 2017

Hinh 1. Bién trinh hang nam ctia (a) so lwong con bio (C8) va (b) ACE thang 5-12 trén BP tir s6
liéu cua JMA va JTWC, thoi ky 1982-2018

Pé xay dung phuong trinh du bao ACE trén
BD, NTDB sé& dugc lya chon dua trén moi quan
hé gitta ACE v6i cac yéu té méi trudng quy méd
16n tir sb liéu tai phan tich. Bai bao khao sat do
nhay vé mdi quan hé giita ACE va SST trong
mua bdo cao diém trén BP cho thdy: C6 su
twong dong cao vé phan b twong quan khong
gian gitra ACE va SST tir hai b s6 liéu ciia IMA
va JTWC. Mdi quan hé nghich dat mirc d6 y
nghia thong ké 95% gitta ACE v&i SST ¢ ba
ving, bao gdbm ving xich dao An D6 Duong, tay
nam Thai Binh Duong va phia dong nam Nhat
Ban trong mua hoat dong chinh cua bao trén BD.
Trong sb ba ving, SST ¢ phia dong nam Nhat
Bén c6 hé sb trong quan cao nhat. Méi quan hé
nay pht hop véi két qua nghién ctru nhu duoc
chira boi Zhan va cs (2011a,b) [17-18], Zhou va

cs (2011) [19], Wang va cs (2013) [20], va Zhan
vacs (2013) [21], va Li va cs (2014) [22], cu thé:
Méi quan hé nghich gitta SST ciia hai ving xich
dao An Do Duong va tdy nam Thai Binh Duong
v6i hoat dong cua XTND trén khu vuc TBTBD
va BD da dugc nhém céc tac gia nay chung
minh, trong ndm SST cua hai vung nay cao
(thap), didu kién méi truong trén khu wvuc
TBTBD thuén loi (bat loi) d6i voi hoat dong cuia
XTND trén khu vuc TBTBD va BD. Tt mbi
twrong quan nghich dong thoi gitta ACE v6i SST
ctia ca ba ving cho thay, SST ¢ ving phia dong
Nhat Ban c6 thé c6 mbi quan hé tir xa dbi véi
diéu kién moi truong trén khu vuc TBTBD va
BD nhu SST cua hai vung con lai da dugc cac
nghién ciru trude chimg minh 13 ¢6 lién quan dén
hoat dong cia XTND ¢ khu vuc TBTBD va BD.

40N 1
20N 477
EQ

20S 4

405 1

80E

160E 160W  120W

40N

160W

80E 120E 160E 120w

-0.8 -0.¥ -0.6 -0.56 —-04 —0.3 —-0.2 0.2

0.2 0.4 05 9.6 0.7 0.8

Hinh 2. Phén bé khéng gian ciia hé sé twong quan gitta SST trung binh thang 6-11 véi ACE tir s6
liéu ciia JMA (a) va tie JTWC (b), thoi ky 1982-2018. Viing bén trong dwong dong mire cua (r)
mau den thé hién hé so twong quan dat mirc y nghia thong ké 95% (|r|>0,33) va hinh chir nhdt

mau cam (den) la viing gidi han dé xdc dinh NTDB

Khao sat mbi quan hé giita ACE voéi gid vi
huéng myuc 200mb trong mua bdo cho thy tin
hiéu c6 y nghia thdng ké d6i voi gié mua hé
(thang 6-8) trén khu vuc Pong A dugce thé hién
trong hinh 3. Médi twong quan thuén ¢ khoang

40°N va tir 90 - 120°E, véi hé sb twong quan
khoang 0,33 dén0,7. Ngoaira, tdn tai mdi tuong
quan nghich ¢ phia nam cao nguyén Tay Tang,
khoang 20°N v&i hé sb twong quan khoang 0,33
dén 0,5. Phan bd twong quan khong gian kha
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tuong dong trong ca hai tap sb liéu cua JIMA va
JTWC. Mbi twong quan thuan gitra ACE véi gio
vi hudng trén khu vuc Pong A cho thiy, dong
xiét gi6 tdy myc ddi lwu trén khu vuc can nhiét
d6i-Dong A-tay Thai Binh Duong trong mua he,
hay 1a dong xiét can nhiét-Pong A di duoc
nghién ctru trude chi ra lién quan chit ché dén

60N

40N

20N

EQ

60N

thoi tiét va khi hau ¢ Pong A [22]. N6 dugc xem
nhur 12 nhan t6 quy mo 16n két ndi tir xa t6i hoat
dong cua bao khu vuc TBTBD va BD thong qua
hoat dong song Rossby ting dbi luu trén va lién
quan dén kiéu két ndi Thai Binh Duong - Nhat
Ban, dién hinh 14 hoat dong ddi luu ¢ phia dong
Philippines [23-24].
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Hinh 3. Phén bé khéng gian ciia hé sé twong quan gitka gi6 vi huéng mue 200mb trung binh
thang 6-8 véi ACE tir 56 liéu ciia JMA (a) va tir JTWC (b), thoi ky 1982-2018. Ving bén trong
dwong dong mire cia (r) mau den thé hién hé sé twong quan dat mirc ¥ nghia thong ké 95%
(71> 0,33) va hinh chir nhdt mau den la ving giéi han dé xdc dinh NTDB

Tir thang 5 dén thang 12 c6 thé xem la mua
bao trén BD, mac du vay bao trén BD xuét hién
pho bién tir thang 6 dén thang 11. Do dé, du bao
ACE truéc mua bio s& dugc dinh nghia 1an luot
12 4, 3,2, 1 va 0 thang (hodc thdi diém du béo
ACE thang 2, 3, 4, 5, va 6) tuong ing PKDB
ban dau ciia CFSv2 1a thang 2, 3, 4, 5, 6. Mot luu
¥ rang, chung t6i chi sir dung ACE duogc xéac
dinh tir s6 lidu ctia JMA cho nhiing dénh gié tiép
theo sau ddy. Trén co s& moi quan hé giita ACE
v6i SST va gid vi hudng muc 200 mb quan tric,
ching t61 gidi han vung xac dinh NTDB dugc
thé hién trong bang 1, cu thé:

- NTDB la SST vung phia dong nam Nhat
Ban (JSST), pham vi kinh vi d§ dugc gidi han
(21° - 31°N, 145° - 165°E; hinh chir nhat mau
cam trong hinh 2): Hé s6 twong quan dat d9 tin
cy trén 95% ddi v6i JSST trung binh lién tiép tir
céc thang 2-4 dén thang 7-9.

- Nhén té dy bao JSSTG (chénh léch gitia
JSST va SST ving bé 4m Tay Thai Binh Duong
[0-15°N, 125°E-155°E]; hinh chir nhat mau cam
va den trong hinh 2). Mic du vé ban chét nhan t6
du bao JSSTG ciling tuong ty nhu JSST, nhung
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chung t6i s& khao sat tiép theo nham so sanh vai
JSST va lya chon NTDB c¢6 ky ndng du bao
ACE hiéu qua hon.

- Nhan t6 dy bao 1a gi6 vi huéng muc 200mb
trén khu vuc can nhiét d6i vimg Pong A (U200),
pham vi kinh vi @6 dugc gidi han (35° - 45°N, 90
- 115°E, hinh chir nhat mau den trong hinh 3).
Méi tuong quan cao gitra ACE vé&i U200 tir s6
lidu tai phan tich, khoang 0,37 dén 0,66 d6i voi
U200 trung binh ba thang lién tiép tir cac thang
3-5 dén thang 7-9 va dat do tin cdy trén 95%
(Bang 1).

b) Ky nang duw bao SST va U200 cua CFSv2

Heé sb twong quan dong thoi trung binh mua
hé (thang 6-8) ctia ba NTDB giira quan tric véi
24 dy bao thanh phan ctua CFSv2 tai PKDB
trong thang 2-6 cho thay, k¥ niang du bao SST
va U200 ciia CFSv2 kha phul hop v6i quan tric,
cao hon dang ké khi PKDB ctia CFSv2 gan véi
muia bao. Mbi quan hé cia NTDB giira quan tric
v6i 24 du bao thanh phan riéng biét thap hon so
v6i trung binh cua 24 dy béo thanh phan, do d6
dé du bao ACE, trung binh 24 dy bao thanh phan
¢6 thé hiéu qua hon so véi 24 dy bao thanh phan
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don 1é. Van dé nay ciing da dugc thao luan & mot
sb nghién cou dy bdo han mua nhu su dung
trung binh 6 trong s ctia cac du bao thanh phan
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[13], hodc la trung binh s6 hoc cua cac du bao
thanh phan [25].

Bdng 1. Gidi han ving hea chon NTDB tiém ndng va hé sé twong quan giita ACE véi cac NTDB
trung binh 3 thang lién tiép tir s6 liéu tdi phan tich, thoi ky 1982-2010. Hé s6 tuwong quan dat mirc
do tin cay 95% va 99%, twong dwong voi |r|= 0,36 va 0,46

NTDB Gi6i1 han vung lya chon Trung binh 3 thang lién tiép
NTDB 2-4 3-5 4-6 5-7 6-8 7-9
JSST 21°-31°N, 145°- 165°E -0,47 -0,57 -0,64 -0,65 -0,61 -0,49
JSSTG JSST - WTBTBD -0,33 -0,46 -0,57 -0,60 -0,59 -047
U200  35°-45°N, 90— 115°E 0,11 037 0,65 0,66 0,64 045
1 1
a) JSST (b) JSSTG
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Hinh 4. Hé s6 twong quan ciia NTDB bao gom JSST, JSSTG va U200 trung binh thing 6-8 giita
quan trdc véi 24 di bdo thanh phan ciia CFSv2 tai cdc PKDB tir thang 2-6, thoi ky 1982-2010.
Mire do tin cdy dat 95% (99%), twong dirong véi |r|> 0,36 (0,46). Cét mau do la hé sé twong quan
cia trung binh ciia 24 dw bdo thanh phan va quan trac

Méi quan hé gitta ACE véi cac NTDB trung
binh cua 24 du bao thanh phﬁn tai cac bPKDB
trong thang 2-6 cia CFSv2 dugc thé hién ¢ bang
2 cho théy, hé s6 twong quan giita ACE véi JSST
kha cao dao dong tur 0,24 dén 0,62, phé bién dat
do tin cdy 95% d6i voi JSST trung binh 3 thang
lién tiép tir cac thang 3-5 dén thang 7-9. Twong
tu nhu JSST, hé s6 twong quan giita ACE voi

nhan t6 du bao JSSTG trong cac thang 7-9 va
thang 8-10 cao hon chut it so vdi cac thang con
lai. K§ ning du bao ctua CFSv2 ddi voi nhan t6
du bao U200 thap hon so véi JSST va ISSTG;
chi c6 U200 trung binh thang 6-8 tai PKDB cua
CFSv2 trong thang 5 va thang 6 1a c6 quan hé
v6i ACE dat tin cay 95%.
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Bdng 2. Hé 56 tiwong quan giita ACE véi cdc NTDB trung binh ciia 24 diw béo thanh phan tai
PKDB ban dau ciia CFSv2 thing 2-6, thoi ky 1982-2010. Hé s6 tuwong quan dat mirc do tin cdy

95% va 99%, twong dwong voi |r|> 0,36 va 0,46

DKDB cua Trung binh ba thang lién tiép
NIDB - CFSva 35 46 5-7 68 79  8-10
(thang)
2 -0,43 -0,45 -0,42 -041 -0,33 -0,30
3 -0,45 -0,48 -0,52 -048 -0,38 -0,33
JSST 4 -0,50 -0,58 -049 -0,40 -0,31
5 -0,62 -0,57 -0,44 -0,32
6 -0,57 -042 -0,24
2 -0,23 -0,26 -0,33 -0,38 -0,36 -0,32
3 -0,36 -0,43 -0,51 -0,52 -045 -0,41
JSSTG 4 -0,32 -0,46 -0,54 -0,54 -0,53
5 -0,49 -0,54 -0,52 -0,52
6 -0,60 -0,56 -0,51
3 -0,22 -0,23 -0,11 -0,07 0,04 0,20
4 0,15 0,12 0,30 0,27 0,29
U200 5 0,38 0,36 -0,22 -0,20
6 0,45 0,27 0,21

3.2. Mé hinh két hop théng ké-dong luc
(TK-DL) dw bdao han mua ACE

a) Thanh lgp mo hinh TK-PL va danh gia
NTDB

Trong muc nay, bai bao trinh bay mo hinh dy
bao ACE trén BD dua trén ca hai phuong phap
hdi quy tuyén tinh don va hai bién. Dé chon céac
nhan t6 du bao hiéu qua tir san pham dy bao lai
cua CFSv2, cac thu nghi¢ém d¢ nhay da duogc
thuc hién tir ba NTDB riéng biét tr CFSv2 hoac
két hop chung hodc két hop voi NTDB nhung tir
sO liéu tai phan tich trong thoi ky 1982-2010.
Muc d6 hiéu qua cia mo hinh théng ké du bao
ACE dugc danh gia dya trén cac chi tiéu vé hé sb
tuong quan (r), RMSE, MAE va diém MSSS thu
dugc dua trén phuong phép xac nhan chéo. Cac
chi s6 danh gia 1a khong c6 thir nguyén, vi ca
ACE va NTDB déu dugc chuén hoa dé thuén loi
so sanh danh gia.

Dua trén hé sb twong quan cao giita ACE v&i
NTDB tur CFSv2 tai cac DPKDB khac nhau,
chung t6i chi danh gia ky nang du bao han mua
ACE dua trén NTDB trung binh trong céc thang
5-7 va thang 6-8 nhu dugc dugc to6 dam trong

TAP CHI KHI TUQNG THUY VAN

bang 2. Chi tiéu danh gid mo hinh dva trén
NTDB don tir CFSv2 tai PKDB trong thang 2-6
dugc thé hién trong bang 3 cho thdy, thoi diém
du bao ACE thang 2 (PKDB cua CFSv2 thang
2) dén thang 5 (PKDB cua CFSv2 thang 5),
NTDB JSSTs.; (chi s6 dudi biéu thi trung binh
tir thang dén thang) 1a c6 k§ nang tot nhat v4i hé
s6 trong quan dao dong tir 0.29 dén 0.56, RMSE
tlr 0,82 dén 0,95, MAE tir 0,6 dén 0,72 va MSSS
dao dong tir 0,07 dén 0,30. B6i v6i thoi diém dy
bao ACE thang 6, NTDB JSSTGss la tot nht;
vo1 hé $b tuong quan 1a 0,52, RMSE 1a 0,84,
MAE 1a 0,67 va MSSS 1a 0,27; so sanh NTBB
gitta JSSTGe.s va JSSTe.s cho thdy JSSTes kém
hon chut it vi hé sb twong quan va MSSS thap
hon va RMSE cao hon, ngoai trit MAE cao hon.
Trong tat ca thoi diém du bao ACE, ky nang du
bao ACE duya trén U200 thap hon nhiéu so véi
JSST va JSSTG. CFSv2 khong c6 k¥ nang du
bao U200 tai mot s6 DPKDB, vi du PKDB cuia
CFSv2 trong thang 4 va thang 3 cho du bao
U200 léch nhiéu so voi quan trac, dan dén du
bao ACE c6 MSSS am.
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Bdng 3. Chi tiéu danh gid mé hinh tai cac thoi diém (TPDB) dw bdo ACE trén BP sir dung mot
NTDB duoc CFSv2 du bao tai cac DKDB khac nhau, thoi ky 1982-2010

bKDB

NTDB; (i thé hién cia TPDB
trungbinh tir thang ~ o') ACE  RMSE r  MAE MSSS
deén thang) (thang) (thang)

6 6 085 0,550 0,59 025

5 5 0,86 049 0,61 023

JSSTss 4 + 096 026 0,70 0,05

3 3 093 035 0,71 0,10

2 2 098 022 0,72 0,01

5% 5 0,82 056 0,60 0,30

4% 4 0,85 0,51 0,63 025

158Ts7 3% 3 0,90 042 0,70 0,16

2% 2 0,95 029 0,72 0,07

6* 6 0,84 0,52 0,67 0727

5 5 0,88 046 0,72 020

JSSTGes 4 4 0,85 0,50 0,64 025

3 3 091 040 0,73 0,14

2 2 097 021 0,74 0,03

6 6 094 033 0,71 0,08

5 5 097 021 0,77 0,03

U200es 4 4 1,01 007 073  -0,06

3 3 1,05 013 083  -0,14

Nhu trén d3 thé hién ba NTDB, nhung thyc
chat chi c6 hai nhén t6 du béo c6 thong tin khac
nhau va hi vong ching c6 thé gop phan cai thiét
murc do hi¢u qua ciia mo hinh, do d6 chung t6i da
két hop hai nhan t6 du bao trong cung thoi diém
va ca NTDB dugc quan tric nhung trudc véi
thoi diém dyu bao ACE. Su két hop hai NTDB
duoc thuc hién dua trén NTDB dong gop cho mo
hinh du bdo ACE don biét tét nhat nhu dugc
danh dau (*) va t6 dam trong bang 3 v6i hé sb
tuong quan c6 y nghia thong ké 95% giita ACE
v6i U200. Két qua duoc dwa ra ¢ bang 4 cho
thay:

1) Chi st dung NTDB tur CFSv2: Tai thoi
diém du bao ACE thang 6-5, su két hop cua
JSSTGes hodc JSSTs. v6i U2006.s cho két qua

tdt hon chut it so véi chi si dung JSSTGe.s hoac
JSSTs7 don Ié.

2) Két hop sir dung NTDB ca tir du bao cua
CFSv2 va tur quan trac: Moi quan h¢ dat mtrc do
tin cdy 95% giita ACE véi U200 quan tric (QT)
tir mua xuan, nhung néu tinh hé sé twong quan
theo thang, mbi quan h¢ dat do tin cdy 95% tu
thang 4-9, do d6 chung t6i chi thir nghiém két
hop hai nhan t6 dy bao dé du bao ACE tai thoi
diém du bao trong thang 6 va 5. Két qua danh
gia cho thay, mo hinh két hop hai nhan t6 gitra
JSSTGes tir CFSV2 véi U200grs quan tric thang
5 va JSSTs. tir CFSv2 v6i U2000r4 quan trac
thang 4 cho céc chi tiéu danh gia mo hinh tot hon
ca (to dam trong bang 4).
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Bdng 4. Chi tiéu ddnh gi mé hinh tai cac thoi diém (TPDB) dy bdo han miia ACE trén sit dung
hai NTDB theo cac DKDB khac nhau cua CFSv2, thoi ky 1982-2010

NTDB:; (i thé hién DKDB cua TPDB
trung binh tir thang CFSv2 ACE RMSE R MAE  MSSS
den thang) (thang) (thang)
JSSTGe.s + U2006.5 6 6 081 0,57 0,65 0,32
5 5 083 0,58 0,59 0,34
JSSTs.7 + U2006. 4 4 088 046 0,66 0,20
3 3 093 037 072 0,10
JSSTGes +U2000rs 6 6 077 0,65 0,64 0,39
JSSTs.7 + U200014 5 5 0,80 0,61 0,63 0,35

Céc chi tiéu danh giad mé hinh ¢ trén da cho
thdy, cac mo hinh tot nhat cho du biao ACE khi
su dung NTDB 1a JSST, JSSTG va U200 va. Cu
thé: (1) M6 hinh 1, thoi diém du bao ACE thang
6, NTDB dya trén JSSTGe.s thang 6-8 tai DPKDB
ctia CFSv2 thang 6 két hop v6i U200qr1s thang 5
tir quan trac; (2) Mo hinh 2, thoi diém du bao
ACE thang 5, nhan td du bao dua trén JSSTs.;
thang 5-7 tai PKBD cua CFSv2 trong thang 5
két hop voi U200grs thang 4 quan tric; (3) Mo
hinh 3, thoi diém du bao ACE thang 2-4 dya trén
JSSTs.7 trung binh thang 5-7 cua CFSv2 tai
DKDB trong thang 2-4.

Nhin chung, mé hinh dy bdo han mua ACE
két hop thdng ké - dong luc nim bét dugc dao

a) Thang 6 —Quantric ==TK-BL

v

10ACE (m?s?)

o

1982 1985 1988 1991 195 1997 2000 2003 2006 2009

Nam

15

o Thingd  —Quantrde —TKDL

10 A

10™ACE (m?s2)

1988 1991 1994

1997 2000 2003 2006 2009
Ném

1982 1985

¢) Théng 2 —Quan tric =—=TK-DL

104ACE (m?s?)

—— T T
1988 1991 1994 1997 2000 2003 2006 2009

Nam

T
1982 1985
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dong hang nam voi khi du bao ACE trudc mua
bao khoang 0-3 thang (thoi diém dy bao ACE tir
thang 3-6. Tai thoi diém du bao ACE thang 3,
md hinh ndm bét duge dao dong hang nam voi
khoang mot nira s nim ACE cao nhu nam 1983,
1989, 2006 hay giai doan ACE thap tir nim 1997
dén 2004 (Hinh 5d). Chit lwong mé hinh cao
hon & thoi diém du bao ACE gﬁn mua bao; tai
thoi diém thoi diém du bao ACE thang 6, md
hinh gin nhu nam bit tat ca cac dao dong hang
nim cua ACE. Nhin chung, tit ca mo hinh dé
nam bat dugc giai doan ACE thap tir 1997-2004.
Mic du vay, xu thé nim bt dinh dao dong thap
hon va sai s6 v6i quan tric van con cao, diéu nay
cn theo ddi dé hi¢u chinh mé hinh.

[
w

b) Thang 5 e=—Quan tric ===TK-BL

=
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w

0 — T ™ T T
1982 1985 1988 1991 1994 1997 2000 2003 2006 2009
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d) Thang 3 e—Quan tric  ==—=TK-DL

=
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%
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Hinh 5. Dién bién theo thoi gian ciia ACE trén

BD tir quan trdac va dw bdo ciia mé hinh thong

ké-dong luc (TK-DL) moi dwoc xdy dung voi:
Mo hinh 1a, M6 hinh 2b va M6 hinh 3c-e
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b) Bdnh gid mé hinh TK-PL dwa trén sé liéu
du bao thoi gian thuc cua CFSv2

Mtrc d6 hi€u qua cua moé hinh du bao ACE
duoc tiép tuc danh gié dya trén co so s6 lidu thoi
gian thyc cia CFSv2 tir nam 2011-2018. Két qua
dugc thé hién trong hinh 6 cho thay, do chinh
xac cia mo hinh phuy thudc vao kha nang du bao
JSST, JSSTG ctia CFSv2. Dién bién ACE dugc
du bao dya trén mo hinh két hop théng ké-dong
luc phtt hop véi quan tric; dao dong ACE tai thoi
diém du bao thang 6-5 nim bét kha tot dao dong

a) Thoi diém dy bdo ACE thang 6

10 4
2 81
E
w 6 4
(&)
-
5 41
—
2 A A TK-BL —QT
0 T T r r T T T
2011 2012 2013 2014 2015 2016 2017 2018
Nam
c) Thevi diém dir bao ACE thang 4
12
10 -
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E
w 6 A
=
I 4
Ll
2 1 A TK-BL — T
0

2011 2012 2013 2014 2015 2016 2017 2018
Nam

e) Thivi diém dy bao ACE thang 4
12

10 4

10ACE (m?52)
o
L

A TK-DL

—QT

2011 2012 2013 2014 2015 2016 2017 2018

4. Két luin

Méi quan hé giita ACE va cac yéu té moi
truong quy mo lon da dugc khao sat [am co sé
khoa hoc cho danh gia kha nang du bao han mua
ACE trong muia bio trén BD bang mé hinh thong
ké dua ca hai ngudn sé liéu; quan tric va san
pham ctia CFSv2. Két qua co thé rut ra nhan xét
sau:

Mb hinh théng ké du bao ACE tai thoi diém

Nam
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ACE cao (thdp) dugc quan tric, sy dao dong nay
tham chi van ton tai d6i véi thoi diém du bao
ACE thang 3 dén 4 ndm bit trén mot nira s6 nam,
dic biét mot s6 nam gﬁn day. Mac du vay, nhung
van c6 nim ACE duoc du bao khac xa so véi
quan tric, vi du nhu nam 2014, do JSST va
JSSTG thap hon dang ké ca quan trac va du bao
ctia CESv2 tir thoi diém du bao ACE trudce 3
thang, diéu nay da dan dén gia tri ACE kha cao,
va sai s6 du bao ACE cao.

b) Th&i diém dy bao ACE thang 5
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d) Théi diém dir bao ACE thang 3
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Hinh 6. ACE trén BP tir quan trdc va du bdo
cua mo hinh TK-DL moi dwoc xdy dung: Mo
hinh 1a, M6 hinh 2b va Mo hinh 3c-3e

du bao thang 6-5 ndm bt twong d6i tot dién bién
ctia ACE quan trac. Tai thoi diém du bao ACE 3-
4, m6 hinh thong ké-dong lyc du bao ACE ciing
nim bat dugc dién bién cia ACE quan tric
nhung sai s6 du bao cao hon so véi du bao thang
6 - 5. Nhin chung, c6 thé str dung mo hinh thong
ké - dong luc dé du bao ACE trude mua bio trén
BD khoang 2-3 thang cho nhan dinh xu thé bio
trong mua bao tdi.
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THE POSSIBILITY OF DYNAMICAL-STATISTICAL PREDICTION
FOR SEASONAL ACCUMULATED CYCLONE ENERGY IN THE
EAST SEA BASED ON CFSV2
Duong Trinh Hoang', Cuong Hoang Duc?, Kham Duong Van'!, Chanh K. Q*
Vietnam Institute of Meteorology, Hydrology and Climate Change,
*Vietnam Meteotological and Hydrological Administration
’Department of Earth and Atmospheric Sciences, Indiana University, Bloomington, Indiana

Abstract: This paper presents a hybrid dynamical-statistical model that it is built for prediting
accumulated cyclone energy (ACE) in the storm season (May to December) based on both data
sources is used: observations and seasonal forecasts of Climate Forecast System, version 2 (CFSv2).
Predictors are selected based on the relationship between ACE and large scale environmental fac-
tors from the reanalysis data (observations) for the period 1982-2018. Three predictors are selected;
SST in eastern Japan (JSST), the difference between JSST and SST in the the western Pacific warm
pool (JSSTG) and zonal wind at 200 mb level (U200) over East Asia. The relative importance of pre-
dictors will be assessed based on leave one out-cross validation for the period 1982-2010. The re-
sults have identified the best of the hybrid dynamical-statistical model for ACE prediction. For
predicting ACE, predictors will be used from real-time prediction of CFSv2, detail: (1) At the time
of ACE prediction in June, predictors are JSSTGs.s from real time prediction of CFSv2 with initial
prediction condition (ICs) in June, combined with U200 observation in May, (2) At the time of ACE
prediction in May, predictors are JSST5-7 from real time prediction of CFSv2 with ICs in May, com-
bined with U200 observation in April; (3) At the time of the ACE prediction from April to February,
predictor is JSSTs.7 from real time prediction of the CFSv2 with ICs from April to February. The
prediction experiments for the period 2011-2018 shows that the possible to use hybrid dynamical-
statistical model to predict ACE with lead time about 0-3 months.

Keywords: Accumulated cyclone energy, Climate Forecast System, Version 2 (CFSv2).
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NGHIEN CUU KHOI PHUC SO LIEU DONG CHAY LUU
VUC SONG CAI PHAN RANG

Bui Vin Chanh', Tir Thi N:im%, Nguyén Thi Phwong Chi?

Tém tit: Ninh Thudn la tinh han hdn nhdt ca nuée, nguén nuoc su dung cua tinh hoan toan dva
vdo dong chay trén song Cdai Phan Rang. Dady la lwu viee séng 16n nhdt tinh Ninh Thudn, tuy nhién
trén heu vuee séng nay khong cé tram do heu lieong lién tuc trong nhiéu nam, do dé nghién civu tmg
dung mé hinh todn dé khéi phuc so liéu dong chay la rat can thiét. Nghién civu ndy két hop sir dung
mé hinh muwa dong chay théng sé phian bé MARINE va mé hinh song dong hoc mét chiéu phi tuyén
mé phong két qua khéi phuc sé liéu dong chay leu viee séng Cai Phan Rang. Két qua nghién ciru dd
tim dwoc bo thong 6 16 wu va khoi phuc dong chay o 15 vi tri khac nhau trén luu viec song Cai Phan

Rang tir ndm 1978 dén 2015 phuc vu tinh todn tai nguyén nwée va phan vimg thity van.
Tw khoa: Mo hinh MARINE, Mo hinh Song dong hoc, Song Cai Phan Rang.

Ban Bién tap nhan bai: 8/04/2020

1. Pit van dé

Dong chdy gitra nam nay va nam khac khong
lap lai gia tri, chudi s6 liéu dong chay giira cac
nam la khac nhau. Mac du dong chay khong lap
lai gia tri gitta ndm nay va nam khac nhung
ching déu c6 chu ky va phan thanh cac mua
trong nam. Trong mdi nim déu c6 mua Ii va
mua kiét, mot sé nam con c¢6 mua chuyén tiép.
Dé tim ra quy luat dong chay chung nhat trong
cac ndm nguoi ta tién hanh phan phdi dong chay
nam. Két qua phan phdi dong chay cho biét ty s6
phan phdi dong chay cac thang trong nam, ttrc la
ty 1& phan trim dong chay cac thang so voi ca
nam, tir d6 biét dugc trong nim dong chay thang
nhiéu, thang it. Co so dit liéu dé phan phdi dong
chay 1a luu lugng trung binh thang tai cac tram,
dac trung nay dugc tinh toan tir luu lugng gio tir
dir liéu luu lugng khoi phuc tr mo hinh MA-
RINE va song dong hoc mot chiéu phi tuyén.
Nghién ctru di khoi phuc duge chudi s lidu véi
d6 dai 38 nam (1978 - 2015) tai 15 vi tri trén luu
vuc song Cai Phan Rang, day la con song chiém
gén nhu toan bd dién tich tinh Ninh Thuan va

Ngay phan bién xong: 20/06/2020

Ngay dang bai: 25/06/2020

huyén Khanh Son tinh Khanh Hoa. Céc tram
dugc phan bd twong d6i déu trén luu vuc song
Cai, phan anh dugc dac trung dong chay ¢ cac
vung khac nhau.

2. Phuong phap nghién ctru va thu thap sb
liéu

2.1. Gidi thi¢u vé khu vwe nghién ciru

S6ng Cai Phan Rang bat ngudn tir dinh nui
vung nui cao thudc tinh Khanh Hoa. Khai dau,
song chay theo hudng bic nam, khi cach cira
bién 35 km, song d6i sang hudng tay bic - dong
nam va cudi cung d6 ra Bién Pong. Song Cai co
13 phu luu bén hitu ngan va 4 phu luu bén ta
ngan, c téng dién tich luu vuc 3.000 km?, trong
d6 2.550 km? thudc dia gidi tinh Ninh Thuan,
chiém 85% dién tich luu vuc song. Chiéu dai
song 119 km, chiéu dai luu vuc 95 km, do rong
binh quén luu vue 31,6 km, d6 dc binh quan luu
vuc 17,70/00. Bang chu y 1a song Cai co6 mot hé
thong song nhanh phéan b theo dang chum ré
cay, day la mdt trong nhiing nguyén nhan lam
cho 1ii tap trung nhanh, cuong suét 1i 16n.

Song Cai Phan Rang dong vai tro 1a con song

'Pai Khi twong Thiy van Khu vec Nam Trung B, 22 Pasteur, TP Nha Trang, Khanh Hoa
2Khoa Khi tirgng, Thity vin va Bién doi khi hdu, Trwong PH Tai Nguyén va M6i Truong TP HCM,

236B Lé Van Si, phwong 1, Tan Binh, TPHCM
Email: ttnam@hcmunre.edu.vn
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huyét mach cua toan tinh, cung cip nudc tudi
cho san xuit néng nghiép, phuc vu cac hoat dong
dan sinh kinh té, du lich, diéu tiét dong chay, tiéu
thoat Ifi. Phan dién tich lwu vuc thuge tinh Khanh
Hoa khoang 273 km?, thudc tinh Lam Ddng
khoang 139 km? va thudc tinh Binh Thuan
khoang 38 km?. Cac phu luu hitu ngan 1a Ty Cay,
Ta Gu, CoRot, Him Leo, Pa May, Gia Nhong,
Pba Cat Rum, Dia Gc, song Ong, song Cha,
song Dau, song Lanh Ra va song Lu. Cac phu
lru bén ta ngan gdm: song Pia Gan, séng Sit,
Cho Mo, sudi Sa Ra.

(1) Son Trung
R |

Dong Hai

Hinh 1. Ban do vi tri cac tram khoi phuc
dong chay

2.2. Gidi thi¢u tong quan vé mé hinh Ma-
rine va mo hinh song dpng hoc mot chiéu phi
tuyén

2.2.1 Gioi thiéu mo hinh MARINE

Mo hinh MARINE cho phép phan rng nhay
v6i hién tugng mua sinh 1t dé tong hop dong
chay tir mua trén cac luu vuc bo phan va phu hop
v6i ddc tinh luu vuce cac song vung nui 1a 11 [én
nhanh v6i cudng suat 16n, hé sé dong chay gia
nhap khu giita bién ddi rat phirc tap va thay ddi
trong pham vi rong; Cac tim mua bién ddi trong

BAI BAO KHOA HQC

khong gian va theo d¢ cao dia hinh.

M6 hinh MARINE (Modelisation de |’ Antic-
ipation du Ruissellement at des INondations
pour des événements Extremes) hay (Model of
Anticipation Runoff and INundations for Ex-
treme events) 1a mo hinh thity van thong s phan
bd do Vién Co hoc chit 1ong Toulouse (Phap)
phat trién (Institute de Mecanique de Fluides de
Toulouse -IMFT). M6 hinh MARINE duoc tng
dung tinh toan 1l quét thoi gian thuc tir dy an
PACTES (canh bao nguy co lii quét theo khong
gian) tai Phap voi su hd tro ban ddu cua Bo
nghién ctru Phap va Co quan vil try Phap dé tinh
toan tran 10 quét xdy ra ndm 1999 tai vung phia
Nam nudc Phéap. Trén thé giéi, MARINE duoc
danh gié cao va dugc khai thac st dung tinh toan
1ii quét & nhiéu nude nhu Phap [1,2], O Man [3],
Tay Ban Nha [4], khu vuc Dia Trung Hai [4].

Mo hinh MARINE mo6 phong qua trinh hinh
thanh dong chay sinh ra bdi mua trén luu vuc
dwa trén phuong trinh bao toan khéi lugng [5]:

aa—\t/+ ugrad(V)=P, (1)

Trong d6 V 1a thé tich khdi chat 1ong xét; u la
vén tdc cua dong chay giita cac 6 ludi; Po 1a
lwong mua.

ugrad() =V (uV)-Vdiv(n) )

Vi chat 16ng khong nén dugc ta ¢6 , sit dung
cong thuc Green-Ostrogradski

J;J.div(mu)dS = fmundl" 3)

Thu duoc:
oV
J‘SIEdS+£VundF:J;J‘R) @)

Vian tdc ciia dong chay trao doi giita cac 6
dugc tinh theo cong thirc:

2/3
||u|| = ./ pente. [—II(

m

)

Vi luéi sir dung dé tinh toan 1a lugi vuong
(DEM) nén thay biéu thtrc van téc vao phuong

TAP CHi KHI TUQNG THUY VAN
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trinh tich phan ta thu duogc:
/3 At
AH+Z 1/pente.A—zPO.At
X

Trong d6 Pente la do dbc; K 12 hé s6 nham
Manning; H 1a d sau myc nudc cia 6 ludi tinh;
A'H 1a sy thay ddi muc nude cua 6 ludi tinh tir
thoi diém t1 dén t; j 1a hudng chay cia 6 ludi (j
=1-4); Ax 1a chiéu rong 6 ludi; At 1a bude thoi
gian tinh.

Day chinh 1a phuong trinh tinh sy bién thién
muyc nudc theo thoi gian cia mdi 6 ludi.

MARINE dién toan dong chay trao ddi giita
cac 0 ludi véi nhau, lugng mua roi vao cac 6 cua
luu vuc dugc coi la lwgng nudce bd sung tai moi
budc thoi gian tinh. Qua trinh dién toan cudi
cung cho ta luu lugng ra tai mot diém goi la diém
thoat nudce cua luu vuc (output).

Mo hinh MARINE tinh toan thim dya trén 1y
thuyét thim Green Ampt tir phuong trinh lién tuc
va dinh luat Darcy.

a. Phuong trinh lién tuc:

F(t) = L(m-9;) = LAD

5

(6)

(7

Trong do6: F(t) 1a d0 sau luy tich cia nudc
thim vao trong dat

V&iAD = n0;
b. Pinh luat Darcy:
oh
-K—=-
1= % (8)

Trong d6 f 1a tc d6 thim; K 1a d6 dan thuy
luc; Q 1a thong Iugng Darcy.

2.2.2 Gidi thiéu vé mé hinh song dong hoc
mét chiéu phi tuyén

Mo hinh séng dong hoc do Lighthill va
Whitham (1955) [6] d& xuat va dugc nhiéu
nghién ctru vé sau phat trién, tng dung dé mo
phong dong chay trong kénh, song subi nhu:
Weinmann and Laurenson (1979), Henderson
(1963), Brakensiek (1967), Cunge (1969), Wool-
hiser (1975), Dawdy (1978) [6]. M6 hinh da
duogc xdy dung va tng dung & nhiéu noi trén thé
gi6i. Trong nghién ctru nay sir dung mo hinh
Song dong hoc mot chiéu Phi tuyén do Bui Vin

TAP CHI KHI TUQNG THUY VAN

Chanh xay dung nam 2016 cho mang ludi song
va da ung dung thir nghiém trén luu vuc song
Dinh Ninh Hoa [7], song Cai Nha Trang, song
La Nga [8]. M0 hinh st dung h¢ phuong trinh
Saint Venant nhu sau:

- Phuong trinh lién tuc:

aQ 04 9)
ax ot 1
- Phuong trinh dong luong:
So = St (10)
A=aQ? (11)

Trong d6 Q 1a luu lugng; A 1a dién tich mat
cit ngang; x la chiéu dai doan song; t 1 thoi
gian; q la Iuu lwong gia nhap; So 1a d6 dc song;
St 1a do doc ma sat; o va B 1a cac thong sd thuc
nghiém.

Trong phuong trinh Manning véi So = St va
R=A/P ta cé [9]:

1/2

_ 1495,

T T p2/3 (12)

Viét lai phuong trinh (4) cho A tir d6 tim
dugc a va B = 0.6 nhu sau:

np2/3 \*°
=<—> Q% (13)
1.49./S,
np2/3 \%°
=—— 14
<1.49Js_0> (1

Thé phuong trinh (11) vao (9) va dao ham
riéng phuong trinh (9) cta bién A va Q theo t
dugc phuong trinh (16). Phuong trinh (16) dugc
sai phan theo theo phuong trinh sai phan (17) va
(18) dugc phuong trinh (21).

0A

0Q
B—
ot - e 1(6t) (15)
99 g1 (99 16
ax T abe (at) q (16)
00 Qi - (17)
0x Ax
- 23
0015 _ Qi -l (18)
at At
0~ Q’“-ZFQLH (19)
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j +1 i+1yF
o Qi1 ;rqm (20) Al = a(Q) (22)
j+1 j+1 j+1 j+1 j N 23
o - Al Al _dilvda o) A, = aql,) -
Ax At 2
Thé phuong trinh (23) va 22) vao (21) ta dugc:
At o/t 18N8 _ j+1 an +d, (24)
1+1 + (Q1+1 - Q + (Ql+1) + At 2

Phuong trinh néy da duoc sip xép cho luu  phi tuyén dbi voi Qinii*! do d6 can duoc giai bang

lugng chua biét Qi+/*! nam & vé trai va cac dai
luong da biet nam ¢ ve phai. Pay la phuong trinh

. .
Q1+1_|_ (Q ) +At<M>
+1

phuong phap s, trong chuong trinh 1ap trinh va
so d6 khdi ap dung phuong phép lip Newton.

. (25)

Tir d6 mot sai s6 du f(Q1+1j“) duqc Xac dinh bang phuong trinh (2.16).

i B
f(Q{J:Lll) {:11 + a(Q{:f) -

DPao ham béc nhit ctia f(Qi¥*!) nhu sau:

frely

At 4 B-1
_ j+1
= H + aﬁ(QiH

(26)

27

Muc tiéu 1a tim Qi dé budc f(Qi+#*") bang khong. Str dung phuong phép lip Newton va cac

budclapk=1,2,3, ... [9]
j+1 j+1
(Q{-:_l k+1 = (Q{—:_l

Tiéu chuén hdi tu cho qua trinh Iap la:

|f(Q{:11)k+1| =€

2.2.3 Thu thdp s6 liéu nghién ciru

Tur s6 liéu dong chay thuc do tai cac tram quan
trac bo sung 1a Tan My va Phudc Ha, két hop véi
s6 liéu do dac tai tam Phudc Hoa, dé tai tién hanh
hiéu chinh va kiém dinh dé tim bo thong sb tbi
vu cho mé hinh MARINE. Sau d¢, st dung s6
liéu mua, bdc hoi cua cac tram Khi tuong Thuy
vin, diém do mua trén dia ban tinh Ninh Thuan
va cac vung lan can tir khi thanh 1ap dén nim
2015 va bo thong sb da tdi uu dé khoi phuc, kéo
dai s liéu dong chay cua cac khu vuc khong co
s6 liéu dong chay bang mé hinh MARINE. Dé
tai da thu thap s6 liéu mua cua 17 tram do mua
trén dia ban tinh Ninh Thuan va 01 tram do mua
thudc huyén Khanh Son tinh Khanh Hoa. St
dung s6 liéu bdc hoi, do Am dét cua tram khi

),

- (28)
F(elih,

(29)

tugng Phan Rang 1a tram cip I trong hé thong
mang lu6i tram diéu tra co ban Qudc gia do Dai
Khi tugng Thuy van khu vgc Nam Trung Bo
quan ly. Bg thong s6 m6 hinh MARINE sau khi
t6i wu du tin cdy dé khoi phuc di liéu dong chay
cho cac khu vuc khong c6 dir li¢u dong chay tur
s6 liéu mua va boc hoi di thu thap duoc. Dé tai
da khoi phuc va kéo dai dir li¢u dong chay cho
15 tram thuy van gia dinh trong d6 c6 14 tram
thudc dia ban tinh Ninh Thuan va 01 tram thudc
huyén Khanh Son tinh Khanh Hoa. S6 liéu dong
chay sau khi khoi phuc dugc tai 15 tram thuy van
duoc hé théng mang ludi tram co s6 lieu dong
chay tuong di day va phan bd déu trén dia ban
tinh Ninh Thuan gitip viéc danh gia phan bb dong
chay va tai nguyén nudc duge chinh xac hon.

TAP CHi KHI TUQNG THUY VAN
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Bang 1. Danh sach cac tram khoi phuc dong chay va do mua

STT Tram luulugng  Yéutd Thoi gian Tram do mua Yéu to Thoi gian
1 Son Trung Luu lugng 1978-2015 Phudc Binh  Lugng mua 1978-2015
2 Thanh Son Luu lwong 1978-2015 Khanh Son Luong mua 1978-2015
3 Phudc Binh Luu lugng 1978-2015 Phudc Dai Luong mua 1978-2015
4 Phudc Hoa 1 Luu lugng 1978-2015 Song Pha Luong mua 1978-2015
5  Phudc Hoa 2 Luu lugng 1978-2015 Quang Ninh  Lugng mua 1978-2015
6 Tan Son Luu lugng  1978-2015 Nha Ho Luong mua 1978-2015
7 Tan My Luu lugng 1978-2015 Phuéc Chién  Lwong muwa 1978-2015
8 Nha Trinh Luu luong 1978-2015 Tan My Luong mua 1978-2015
9 Dong Hai Luu lugng 1978-2015 Phudc Ha Luong mua 1978-2015
10 Tra Co Luu lugng 1978-2015 Nhi Ha Luong mua 1978-2015
11 Song Ong Luu Iuong 1978-2015 Quén Thé Luong mua 1978-2015
12 Séng Sung Luu lugng 1978-2015 Phudc Hitu Luong mua 1978-2015
13 MaNéi Luu lugng 1978-2015 Phan Rang Luong mua 1978-2015
14 Soéng Lu Luu lvong 1978-2015 Phuong Cyu  Lugng mua 1978-2015
15 BaRau Luu lugng 1978-2015 Ba Thap Luong mua 1978-2015
16 Ba Rau Luong mua 1978-2012
17 ba Hang Lugong mua 1978-2010

2.2.4 Thiét Idp mé hinh MARINE va mé hinh
séng dong hoc mot chiéu phi tuyén

Dir liéu dau vao cho m6 hinh MARINE gom
ban d6 mo hinh s d6 cao (DEM), ban d6 dat,
ban dd 16p phu thuc vat, mang ludi song sudi,
luong mua gio phan bo theo khong gian. Ban do
DEM d¢ phan giai 90x90 m luu vuc song Cai
Phan Rang duoc sir dung dé dan suit tao 6 ban
d6 1am dau vao cho mé hinh Marine gém: (1)
ban d6 d6 dbc, (2) hudng chay, (3) hoi tu nudc,
(4) mang luoi song, (5) duong phan nudc, va (6)
do dai dong chay. Dé thuan tién cho viée xac
dinh hé s6 can dong chay (hé sé nham), toan bo

Wt 2

Hinh 3. Ban do dat luu
vue song Cai Phan Rang

Hinh 2. Ban d6 DEM luu viec
song Cai Phan Rang

TAP CHI KHI TUQNG THUY VAN

ban d6 tham phu céc tinh duge phan thanh 13
nhém tham phu chinh theo cach phan loai ciia to
chuc khoa hoc My (U.S. Geological Survey).
Ban d6 tham phii ¢6 ty 1é 1:50.000. Ban dau ban
d6 & dang Vector cdu tao bai cac ving khép kin
- polygon, sau d6 dugc dua vé dang Raster. Dé
thuan ti¢n trong st dung, tén dat duoc phan loai
theo FAO-UNESCO va dugc st dung dé tinh
toan t6n that do thAm theo phuong phap Green &
Ampt. Dir liéu mua thoi doan 1 ngay tai cac tram
trén luu vyc song Cai Phan Rang dugce xur 1y
phan bd theo khong gian theo phuong phap da
giac Thai Son.

1
[ e
= 21D
I 20
25
. 45

Hinh 4. Ban do 16p phii luu
vire song Cai Phan Rang
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Bang 2. Phdn logi tham phu thuc vdt va phan logi dat

Phén logi tham phii

Phn loai dit

Tén loai tham phu

1D Tén loai dit ID

Rimng 6n dinh 1 Cat 20
Rung non 2 Mun céat 25
Rung cay bui 3 Catmun 3
Rung thua 4  Mun
Cay bui trong thanh rimg 5  Phusamun 5
Cay than gb trong khong thanh rimg 6  Sét pha cat mun 30
Cay bui trong khong thanh rimg 7 Sétmin 35
Co 8  Sét phu sa mun 40
Lba 9  Sét pha cat 45
Mau 10 Sét phu sa 50
Cay bui rai rac 11 Sét 12
Rirng thua xen 1an ring cdy bui, co 12 Nuida 13
Rirng cay bui xen 1an co 13 Pit tro soi da 1
EESSEEES SRR R R RS R ER RS RS EASS RS SRS FEERE LSRR RIS RES RS E RSN _"l Basin1TSTPhu - Note
Do rong 10%Cot nuoc m3o dan-cm 1000 dan thuy luc-cm/h File Edit Format Vie
1 Sand- Cat 0.437 (0.374-0.500) 49,5 (9.7-253.6) -
TT Nham
2 Loamy Sand-Mun Cat 0.437 (0.363-0.506) 61,3 (13.5-279.4) i)
3 Sandy Loam- Cat Mun 0.453 (0.351-0.555)  110.1 (26.7-454.7) 02 0.010
4 Loam- Mun 0.463 (0.375-0.551)  88.9 (13.3-593.8) 03 0.040
5 silt Loan- Phu xa mun 0.501 (6.420-0.582)  166.8 (29.2-953.9) ik
6 Sandy Clay Loam- Set pha cat mun 0.398 (0.332-0.464)  218.5 (44.2-1080.0) 06 0.050
7 (lay Loam- Set Mun 0.464 (0.409-9.519)  208.8 (47.9-910.0) 07 o.01@
8 Silty Clay Loan-Set phu xa mun 0.471 (8.418-0.524)  273.0 (56.7-1315.0) 23 222;
9 Sandy Clay-Set pha cat 0.43 (0.370-0.490)  239.0 (40.3-1402.0) 10 9:@7@
10 Silty clay- Set phu xa 0.479 (0.425-0.533)  292.2 (61.3-1394.0) 11 0.080
11 Clay-Set 0.475 (0.427-0.523)  316.3 (63.9-1565.9) ﬁ 2222
12 Rock Moutain-Hui Da 1.0 200.0 Coctip
13 Ho data 9 999 1
(a) (b)

Hinh 5. Bg théng s6 mé hinh MARINE: (a) Dan sudt thiy e va mao dan, (b) Hé s6 nhdm

3. Két qua va thao luin

3.1 Két qua hiéu chinh va kiém dinh mé
hinh MARINE

B6 thong s6 mé hinh dugc hiéu chinh bang
chudi sb liéu thuc do va tinh toan tai tram thuy
vin Tan My va Phuéc Ha. Panh gia két qua hiéu
chinh tir 1h ngay 18 dén 19 ngay 24 thang 01
nam 2016 bang chi tiéu Nash tai tram Tan My

dat 85,3%, tram Phudc Ha dat 90,3%; dat loai
t6t theo tiéu chuan ctia T6 chic Khi tuong Thé
gidi (WMO). Panh gia két qua kiém dinh tai
tram Phudc Hoa ngay 01/01 dén 31/5 nam 2008
béng chi tiéu Nash dat 87,3%; dat loai tot theo
tiéu chuan cia WMO. Bo thong sb ctia bd mod
hinh tich hop du d6 tin cay dé khoi phuc dit liéu
dong chay trén luu vuc song Cai Phan Rang.

TAP CHi KHI TUQNG THUY VAN
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Tén tram ID
Phudc Binh 1
Khéanh Son 2
Phuée bai 3
Song Pha 4
Quang Ninh 5
Nha H} 6
Phudc Chién 7
Téan My 8
Phuéc Ha 9
Nhi Ha 10
Quén Thé 11
Phude Hitu 12
Phan Rang 13
Phuong Cyu 14
Ba Thap 15
Ba Rau 16 Hinh 7. Vi tri tram va cdc doan
D4 Hang 17 Hinh 6. Pa gidc Thdi Son song si dung trong mo hinh
20 —QmY/s) g0 ~Q(m’/s)
60
35
40
30 20
s Gi© o E=d NV S G
1357 911131517192123252729 TE2RLERINYIESEanT
—— Thyc do === Tinh toan Thuc do = = = Tinh todn

Hinh 8. Duong tinh toan va thuc do tram
Tan My

3.2 Két qua hiéu chinh va kiém dinh méo
hinh séng dong hoc mét chiéu phi tuyén

M6 hinh Marine tinh toan dong chay suon
dbc, két qua dau ra ciia mé hinh duoc két ndi véi
md hinh séng dong hoc mot chidu phi tuyén dé
tiép tuc dién toan dong chay trong song. Hé sb
nham 10ng séng tu nhién ban dau duoc xac dinh
tu bang tra thuy luc cua ML.F. Xripnut. Sau khi
hiéu chinh va kiém dinh bang phuong phap thir
sai, hé s6 nham trong song tu nhién cua cac doan
song dugc xac dinh tir 0.0035 dén 0.0039. Chiéu
rong song duoc do truc tiép tir ban d6 1/10.000
cho céc doan song. B mo hinh tich hgp Marine
va song dong hoc mét chiéu phi tuyén duoc st

TAP CHI KHI TUQNG THUY VAN

Hinh 9. Duong tinh toan va thuc do tram
Phuwoc Hoa

dung tinh toan dong chay tai 15 vi tri trén luu
vuc song Cai Phan Rang.

3.3 Két qud tinh todn khoi phuc dong chay

Luu lugng trung binh nhiéu nam tai tram thuy
van Tan My 1a 46,6 m¥/s, dén ctra ra luu vuc 1a
74,1 m¥/s. M6 dun va 16p dong chay 16n nhat ¢
khu vuc trung luu, voi gia tri mé dun trung binh
nhiéu nim dat 28,5 1/s.km? va 16p dong chay
trung binh nhiéu nim dat 900 mm, trung binh
cua ca luu vuc 1a 22,4 1/s.km? va 706 mm.

Dong chay luu vuc séng Cai Phan Rang phan
bd khong dong déu theo khon gian, khu vuc sinh
dong chay nhiéu nhét 14 phia tay bic va giam dan
xudng phia déng nam. Ving c6 dong chay thap
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nhat 1a khu vic dong bic va tdy nam. Chuan moé  va tiy nam tir 18 - 25 1/s.km® Chuan mo dun
dun dong chay nim khu vuc tay béac tir 20 - 25  dong chay mua can khu vuc tdy béc 8 - 17
I/s.km?, khu vuc dong bic va tdy nam tir 7 - 15 1/s.km?, khu vuc dong béac va tdy nam tir 3 - 7
1/s.km? Chuan mé dun dong chay mua li khu  I/s.km?

vue tay bac tir 55 - 75 1/s.km?, khu vyc dong béc

-,

Caimis) " aimis)

ENam ®Muacan ®Mua la ENAam ™Muacan = Mna lii

AN J

Hinh 10. Biéu do luwu luwong cac tram Hinh 11. Biéu do luu luong cac tram

=

f/M(I/s.ka)

ENam ®Muacan = Muala

Hinh 12. Biéu do mé dun cdc tram

7 y(mm)

ENam =Muacan =Muala

Hinh 13. Biéu do 16p dong chay cdc tram

TAP CHi KHI TUQNG THUY VAN
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[ W(105m?)

ENam ®Muoacan ® Mia la

Hinh 14. Biéu dé tong lwong cdc tram

[ W(105m?)

ENim ®=Muacan = Mua la
/

Hinh 15. Biéu do tong lwong cdc tram

BAN DO BANG TRI MOBUN DONG CHAY MUA CAN TRUNG BINH NHIEL NAM TINH NINH T H".';’.\‘
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Hinh 16. Ban do mé dun dong chay mua can va mua li trung binh nhiéu nam

4. Két luan

Twr bd mo6 hinh tich hgp Marine va song dong
hoc mot chidu phi tuyén di khéi phuc s6 liéu
dong chay luu vuc song Cai Phan Rang tir s6
liéu mua caa 15 tram do. Chudi sb liéu dong
chay duoc khoi phuc tir naim 1978 dén 2015 1a
co so dé tinh toan tai nguyén nude luu vye séng
Cai Phan Rang, day 1a co s¢ dit lidu rat quan
trong phuc vu phat trién kinh t& xa hoi cua tinh
Ninh Thuén vi ca tinh khong c6 tram do dong
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chay. Luu luong trung binh nhiéu nim tai tram
thuy van Tan My la 26,3 m*/s cta ca luu vuc la
49,4m3/s. M6 dun va 16p dong chay 16n nhét &
khu vyc trung luu, véi gia tri mo dun trung binh
nhiéu nim dat 19,0 I/skm? va 16p dong chay
trung binh nhiéu nam dat 50,1 mm, trung binh
ctia ca luu vuce 1a 14,9 I/skm? va 39,2 mm. Tong
lugng dong chay trung binh nhiéu nim cua ca
luu vuc khoang 1,6 ty m®.
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STUDY TO RESTORE DATA ON THE FLOW
OF CAI PHAN RANG RIVER BASIN
Bui Van Chanh!, Tu Thi Nam?, Nguyen Thi Phuong Chi?
South of the Middle Regional Hydro - meteorologial Center, 22 Pasteur street,
Nha Trang city, Khanh Hoa province
“Department of Meteorology, Hydrology and Climate change, Ho Chi Minh University of
Natural Resources and Environment, 236B Le Van Si street, Ward 1, Tan Binh District,
Ho Chi Minh City

Abstract: Ninh Thuan is the most drought - prone province in the country. Its water source is en-
tirely based on the flow on Cai Phan Rang River. This is the largest river basin in Ninh Thuan
province, however, this river basin has no continuous flow measurement station for many years, so
it is necessary to study and apply the mathematical model to restore the flow data. This study com-
bines the using the MARINE distributed parameter rainfall-runoff model and the nonlinear one-di-
mensional kinematic wave model to simulate the results of restoring the flow data of the Cai Phan
Rang river basin. The research results have found optimal parameters and flow restoration in 15 dif-
ferent locations in the Cai Phan Rang river basin from 1978 to 2015 for calculating water resources
and hydrological zoning.

Keywords: MARINE model, Kinematic wave model, Cai Phan Rang River.
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BAN TIN DU BAO NONG NGHIEP THANG 5 NAM 2020,
TOM TAT TINH HINH MOI TRUONG KHONG KHI VA
NUOC THANG 03/2020

I. Anh hwéng ciia diéu kién khi twong doi
v6i san xuit ndong nghiép trong thang V/2020

Diéu kién khi tugng nong nghiép trong thang
V/2020 ¢ hau hét cac dia phuong phia Béc tuong
dbi thuan loi cho cy trong sinh trudng va phat
trién. Nén nhiét va s6 gio ning cha yéu & murc
xap xi hodc cao hon TBNN, luong mua va sb
ngay mua tang dam bao dugc cho lua xuan &
Mién Bic trd bong, chac xanh. O Mién Nam da
bt dau vao mua mua do vy luong mua va sb
ngay mua ting dang ké so véi cac thang trudc
nhung van thip hon TBNN. O khu vuc Mién
Trung, do anh hudng cua cac dot ningSS néng
kéo dai 1am luong bdc hoi ting cao, cao hon ca
lugng mua gay thiéu nudc cho san xuat nong
nghiép.

Trong thang V/2020 & hau hét cac dia phuong
sO ngay c6 dong ting, lvong mua dong 16n. Pac
biét, & hau hét cac khu vuc déu xuét hién gi6 tay
kho néng, mot sé ving nhu Ty Bic, Bic Trung
B9, Trung Trung B va Tay Nguyén, Nam Bo
xuét hién cac dot thoi tiét kho nong véi cudong
d6 manh anh huéong khong nho dén san xuit
nong nghiép. Thién tai xay ra trong thang nam
chu yéu la mua da, mua 16n, sat 16 va xam nhap
min tai mot s6 dia phuong 1am 32,2 nghin ha laa
va 10,3 nghin ha hoa mau bi hu hong. Riéng han
han, xam nhap man xay ra tai 6 tinh: Kon Tum,
Gia Lai, Tién Giang, Bén Tre, Tra Vinh, Soc
Trang lam thi¢t hai hon 8,7 nghin ha lta va 917
ha hoa mau. Tai Thai Nguyén mua I6n ngay 8/5
da khién 182,6ha lua, ngo, rau mau bi thiét hai
ning né, 85ha cdy 1am nghiép, 3.700 cay xanh,
cdy an qua bi gdy do; 18 trang trai ga bi hu hong;
2.800 con gia cam chét. Mua 16n kém gidng, 16¢
trén dia ban tinh Tuyén Quang dém 17 rang sang
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18/5 da 1am 72 ha rimg bi d0, gdy, 63 ha lua, 12
ha rau mau bi bi d6 gdy. Thang 5, toan nganh tap
trung chi yéu vao chim séc Vu Dong xuan &
phia Béc; thu hoach laa Vu Pong xuan va gieo
trong laa Hé Thu ¢ phia Nam. Tinh dén cubi
thang ltia dong xuan & cac tinh dong bang Song
Hong co ban két thuc thoi ky trd bong, & ving
Bic Trung bo da tién hanh thu hoach va tai céac
tinh mién Nam co ban thu hoach xong. Nhin
chung, cdy trong dugc xudng gidng trong khung
thoi vu nén sinh trudng va phat trién kha on dinh.

2.1. Déi véi ciy lita

Tinh dén cubi thang V/2020, ca nudc gieo
céy dat 4,2 tri¢u ha, giam 116 nghin ha so véi
cung ky. Trong d6, cac dia phuong phia Bic da
gieo cdy duogc 1,12 triéu ha; dia phuong phia
Nam da gieo céy duoc 3,08 triéu ha. Dién tich
da thu hoach dat 2,38 tri¢u ha, san lugng khoang
15,8 triéu tan.

Lua Bong xuan: Vu lta dong xuan nam nay
ca nudc gieo ciy duoc 3.025,5 nghin ha, bang
96,8% nam trudc, trong do cac dia phuong phia
Bic dat 1.097,5 nghin ha; cac dia phuong phia
Nam dat 1.928 nghin ha. Tai céc dia phuong
phia Béc, ngay tir dau vu thoi tiét 4m ap, ngudn
nude tudi tieu duge cung ing hop ly nhung do
dién tich gieo trong giam nén két qua san xuat
laa dong xuan nim nay thap hon cung ky nam
truée. Thang V 13 thang bat dau mua mua ¢ khu
vuc phia Bic, lugng mua va sb ngay mua da
tang so voi cac thang trude, tuy nhién phan 16n
cac khu vuc lwong mua van thip hon so voi
TBNN nhung phin nao cic con mua ciing da
lam thoi tiét diu mét, cung cap lugng nude dang
ké cho san xuat nong nghiép.

O vung Tay Béc, Bic Trung B va Trung
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Trung Bo, nhiéu khu vuc ca thang co tr 10 — 20
xudt hién thoi tiét kho nong trong d6 cac khu vuc
nhu Song Ma, Yén Chau, Phu Yén, Cta Rao,
Tay Hiéu,... c6 dén trén 7 dot co cuong do manh,
cac dot gio tay kho nong két hop vai cac dot
ning néng kéo dai 1am luong bdc hoi ting giy
thiéu hut nue cho SXNN. Néu tir nay dén khi
thu hoach khong c6 mua bdo va siu bénh bat
thuong, ning suit laa dong xuan cia cac dia
phuong phia Bic udc tinh dat 62,9 ta/ha, tuong
duong vu dong xuan nam trudc; san lugng dat
6,9 triéu tén, giam 128,5 nghin tan.

Tai cac dia phuong phia Nam, thang V gio
Tay Nam bat dau théi manh anh huéng dén Nam
B6 va Tay Nguyén mang theo mua rao va dong
& hau hét cac dia phuong, cac hién tugng thoi
tiét nguy hiém nhu dong, 16c xody, sét van
thuong xay ra. Do ning néng ting nhiéu so véi
cung ky ndm trudc, nén nhiét cao hon TBNNN,
so voi cing ky nhiéu nim thi thang V nam nay
hién tuong gi6 Tay kho nong co6 ting 1én dang
ké, 1am cho lwong bdc hoi ¢ nhiu noi van cao
hon lugng mua, han cyc bd van con tiép dién va
anh huong khong nho dén san xuét vy hé thu ¢
nhimg khu vuc nay. Tinh dén cudi thang V thu
hoach dugc 1.870 nghin ha lta dong xuan, chiém
97% dién tich xudng gidng va bang 94,7% cung
ky nam trudc, trong d6 viung Pong bang song
Cuu Long co ban da thu hoach xong, dat 1.518,4
nghin ha, chiém 98,2%. Mic du tinh hinh han
han va xam nhap man dién bién phirc tap, nhung
nganh Nong nghi€p da co6 cac bién phéap phu hop
nhu didu chinh lich thoi vu gieo trong sdm hon
hodc chu dong chuyén doi, cit giam dién tich dbi
véi vung ¢6 nguy co bi tac dong cua han, man;
van hanh dong loat hé thong thuy néng dé ngan
man, gitr ngot hiéu qua; sir dung céc loai gidng
laa it nhiém sau bénh, cho nang suat cao nén
ning suét lta dong xuan ndm nay van tang so voi
cung ky nam trude. Udce tinh nang suat lua dong
xuan cua cac dia phuong phia Nam nam nay dat
67,3 ta’ha, tang 0,3 ta/ha so vdi vy dong xuan
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nam trudc; nhung do dién tich lua giam nén san
luong dat 13,44 tridu tan, giam 464,2 nghin tan.
Riéng ving Pong bang séng Ciru Long wdc tinh
nang suét dat 68,1 ta/ha, tang 0,3 ta/ha so voi vu
dong xuan nam trudc; san lugng dat 10,5 tridu
tan, giam 346,9 nghin tan.

Lua He thu: Céc dia phuong phia Nam gieo
sa dugc 773,2 nghin ha laa he thu, béng 95,3%
cung ky ndm trudc, trong d6 vung Dong bang
song Ciru Long dat 703,1 nghin ha, bang 93,8%.
Tién d6 gieo trong lta hé thu nim nay cham hon
cung ky nam 2019 do anh huéng cua han han va
xam nhap man. Hién nay, Iua h¢ thu sinh trudng
va phat trién tot, dang ¢ giai doan dé nhanh dén
chéc xanh, mot sé dién tich xudng giéng sém da
cho thu hoach. Tuy nhién, dy bao vu h¢ thu 2020
con gap kho khin do thoi tiét nang nong kéo dai,
dic biét nguy co han han, thiéu nude tai cac tinh
Trung B9, Tay Nguyén trong cac thang mua kho.
Vi vdy, nganh Nong nghiép can khuyén cio
néng dan gieo trong cac giéng lta phu hop véi
diéu kién san xuit cu thé tai dia phuong, han ché
gieo trong ¢ nhitng vung thap triing, khong chii
dong nude tudi hode thuong xuyén bi ngép Uing,
bao dam thu hoach tra Iaa hé thu tranh I sé6m &
céc tinh Bac Trung B9, dong thoi kiém soat va
chi dong ngan ngira nguy co bung phat sau bénh
gay hai trén lua.

2.2. Poi véi cdc loai rau mau

Tinh dén cubi thang V, dién tich gieo trong
ngd, khoai lang giam nhung mot s cy mau ting
so v6i cung ky, cu thé: Ca nudc gieo trong duge
457,9 nghin ha ngo, giam 0,6% so vdi cung ky
nam trudc; 66,7 nghin ha khoai lang, giam 2,9%;
24 nghin ha dau tuong, tang 6,8%; 131 nghin ha
lac, tang 2,1%; 558,5 nghin ha rau dau, tang
0,8%. Nhin chung cac cdy mau dugc gieo trong
dung thoi vy, sinh trudng va phat trién tot.

O Moc Chau, Phti Ho, Ba Vi: Che dang trong
giai doan che 16m bup mu, che 16n 14 that 1, nay
chdi trang thai sinh truong tir trung binh dén kha
(bang 1).

TAP CHi KHI TUQNG THUY VAN
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O khu vuc Pong bang Bic Bo: Ngo dang
trong giai doan chin sira, lac hinh thanh cu trang
thai sinh trudng kha.

O Tay Nguyén va Pong Nam Bo: Ca phé
dang trong giai doan hinh thanh qua, trang thai
sinh trudng tir trung binh dén tét 2.3. Tinh hinh
sau bénh

2.3 Tinh hinh sdu bénh

- Réy hai laa: Dién tich nhiém 5.075 ha, dién
tich nhiém ning 181 ha. Phan bd chu yéu tai cac
tinh Thai Binh, Hai Phong, Yén Bai, Quang
Ninh, Pong Thap, An Giang, Tién Giang, Long
An, Bac Liéu, Vinh Long, ...

- Bénh dao on:

+ Bénh dao 6n l4: Dién tich nhiém 7.386 ha.
Phan b chu yéu tai cac tinh dong bang séng Ciru
Long nhu Kién Giang, Hau Giang, Pong Thép,
Vinh Long, Soc Trang,..

+ Bénh dao 6n co bong: Dién tich nhiém
1.608 ha, mét trang 1 ha (tai Bic Ninh). Phan b6
chu yéu tai cac tinh Dién Bién, Yén Bai, Ha Noi,
A Giang, Tién Giang, Hau Giang, An Giang, ...

- Bénh vang lun, [un xodn l4: Dién tich nhiém
14 ha. Phan bd tai tinh Pong Thap (04 ha), An
Giang (10 ha) trén lua giai doan lam dong.

- Sau cudn 14 nho: Dién tich nhiém 6.767 ha.

TAP CHI KHI TUQNG THUY VAN

Phéan bd tap trung tai cc tinh dong bang song
Ciru Long nhu An Giang, Pong Théap, Vinh
Long, S6c Trang, Hau Giang, An Giang,...

- Sau duc than 2 chidm: Dién tich nhiém 1.950
ha. Phan b tap trung tai cac tinh Séc Trang, Hau
Giang, Bac Liéu, Pong Thap, An Giang, Yén
Bai, Bic Giang, Bic Ninh,...

- Bénh kho van: Dién tich nhim 29.207 ha.
Phan bd chu yéu tai cac tinh An Giang, Hau
Giang, Thanh Hoa, Bic Ninh, Thai Binh, ...

- Bénh den I¢ép hat: Dién tich nhiém 2.824 ha.
Phan bd chii yéu tai cac tinh ddng bang song Ciru
Long nhu Kién Giang, Pong Thap, An Giang,
Hau Giang, Vinh Long,...

- Bénh bac 14: Dién tich nhiém 1.984 ha. Phan
bd & céc tinh Ha Noi, Tuyén Quang, Yén Bai,
Thanh Hoéa, Pong Thap, Kién Giang, Hau
Giang, Tién Giang,...

- Chudt: Dién tich nhiém 6.096 ha, nhiém
ning 122 ha, phan b chu yéu ¢ Bac Liéu, An
Giang, Hau Giang, Soc Trang, Pong Thap, Long
An, Ha Noi, Bic Ninh, Béc Giang,...

- Oc buou vang: Dién tich nhiém 1.678 ha.
Phéan bd chii yéu & Soc Tring, Long An, An
Giang, Hau Giang, Quang Binh, Quang Tri, Hué,
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TOM TAT TINH HINH MOI TRUONG KHONG KHI VA NUOC THANG 03/2020

1. Mo6i trwong khong khi (Bui va nuéc mua)

Cuc Ha Noi Viét Tri | Da Néng Thanh phé
Yéu to Phuong | (Lang) H6 Chi Minh
- €)) 2) 3) “) (5)
Bui lang tong cong
) 3,11 6,80 6,68 3,71 7,33
(Tan/km?.thang)
pH 5,40 6,00 5,40 6,28
Do dindién  @S/em) | 11,3 16,3 30,4 70,9
NH4" (mg/1) 0,139 0,959 1,049 <0,108
NO5” (mg/1) 1,055 1,871 3,513 <0,106
SO4* (mg/1) 1,331 1,441 4212 3,869 )
CI (mg/1) 1,217 0,973 2,247 11,965 Khong mua
K (mg/1) 0,173 0,266 0,692 0,924
Na* (mg/1) 0,366 0,653 0,665 4,386
Ca®* (mg/1) 0,527 0,505 1,275 5,018
Mg (mg/1) 0,314 0,232 0,520 1,486
HCO;  (mg/) 0,00 2,44 0,00 9,76
2. Méi trudng nuéc
2.1. Nuérc song - hd chira
Yén Ha Bén Bién Nha Hoa Tri
Bii Noi Binh Hoa Bé Binh An
(6) @) () ) (10) an (12)
Ho
Yéu tb Hong Hong Kinh Pong | SaiGon | Hoa Hb
Thay Nai Binh | Trj An
Nhiétdso  (°C) 23,1 23,0 23,9 29,7 28,8 21,3 29,7
Toéng sit (mg/l) | 0,08 0,10 0,07 0,22 0,84 0,10 0,79
SO4* (mg/) | 2030 | 9214 | 13,40 9,87 678 4,960 | 2,09
CI (mg/) | 6,674 | 3,017 | 6,075 | 10,18 | 4298 | 1812 | 5,86
HCOy (mg/l) | 117,1 | 9882 | 97,60 | 19,03 | 6246 | 81,74 | 19,52
Pokiém  (me/l) | 1,920 | 1,620 | 1,600 | 0312 | 1,024 | 1,340 | 0,320
Pocimg  (me/l) | 2,186 | 1,504 | 1,733 | 0453 | 23,366 | 1,385 | 0,322
Ca®’ (mg/l) | 29,54 | 21,97 | 25,12 5,17 117,5 | 20,69 | 381
Mg?" (mg/l) | 8,657 | 4,958 | 5825 2,37 212,7 | 47285 1,61
Si (mg/l) | 5,903 | 7,139 | 5791 | 3,576 | 4465 | 6468 | 3,324
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2.2. Nuéc bién

Tram Hon Dau Bii Chay Son Tra Viing Tau
h\ (13) (Bii tam - 14) (15) (16)

Nhiétdd  (°C) 22,8-218 25,6 -22.8 26,0 - 26,1 26,2-252
NHs"  (mgN/l) 0,130-0,136 0,121-0,135 0,061- <0,06 0,011-0,008
NO;  (mgN/l) 0,150-0,152 0,159-0,155 0,507-0,478 0,082-0,060
NO>  (mgN/l) 0,006-0,006 <0,005- <0,005 | <0,006- <0,006 0,006-0,005
POs  (mgP/l) 0,04-0,047 0,046-0,042 0,031-0,027 0,004-0,002
Si (mg/1) 2,007-2,014 1,978-2,011 2,547-2,386 0,786-0,503
Cu (mg/l) 0,006-0,007 0,006-0,007 0,0268-0,0361 0,004-0,007
Pb (mg/1) 0,002-0,003 0,005-0,003 0,0101-0,0167 0,033-0,026
pH 7,88-7,87 7,65-7,60 7,92-7,95 7,88-7,86
Do min  (0/00) 25,8-28,7 25,7-28,9 24,3-28,8 32,6-32,9
2.2. Nuéc bién mit,

Ch thich:

(1) Mua tong cong tir ngay 02 thang 03 nim
2020 dén ngay 09 thang 03/2020 & tram khi
tugng Cuc Phuong (pH do tai Phong thi nghiém
sau khi nhan dugc mau),

(2) Mua tong cong tir ngay 02 thang 03 ndm
2020 dén ngay 09 thang 03/2020 ¢ tram khi
tuong Lang (pH do tai Phong thi nghi¢m sau khi
nhan dugc mau),

(3) Mua tong cong tir ngay 02 thing
03/2020 dén ngay 09 thang 03/2020 ¢ tram khi
tuong Viét Tri (pH do tai Phong thi nghiém sau
khi nhan dugc mau),

(4) Mua tong cong tir ngay 02 thang 03 dén
ngay 09 thang 03/2020 ¢ tram khi tuong Pa
Ning,

(5) Théang 3 nam 2020 tram khi tugng Tan
Son Hoa khong mura.

(6,7, 8,9, 10) Mau ly tai tram thuy van lac
7h00 ngay 15/03/2020,

(11, 12) Méu ldy & thugng luu dap luc 7h00
ngay 15/03/2020,

(13) S6 dau 1a ung véi ky triéu kém (15h00
ngay 08/03/2020) & tang mit; s sau 1a tmg véi
ky triéu cuong 03h00 ngay 08/03/2020) ¢ ting

TAP CHI KHI TUQNG THUY VAN

(14) S6 dau 1a tmg véi ky triéu kém (17h00
ngay 08/03/2020) & tang mit; s sau 1a Gmg véi
ky triéu cuong (04h00 ngay 08/03/2020) & tang
mat,

(15) S6 dau 1a Gng vé6i ky triéu kém (3h13
ngay 09/03/2020) & tang mat; sb sau 1a tng véi
ky tridu cudng (19h48 ngay 08/03/2020) & tang
mat,

(16) Sb dau l1a tmg vai ky tridu kém (9h00
ngay 11/03/2020) & tang mat; sb sau 1a tng véi
ky triéu cuong (2h00 ngay 11/03/2020) ¢ tang
mat,

Nhan xét

Moi truong khong khi:

« Ham luong céc chit trong nuéc mua thap
hon nhiéu so vé6i cung ky nim trude

Moi truong nudc:

- Nudc song - hd: Ham luong cac chét trong
nudc song - hd chira tuong dbi cao, Tai tram Nha
B¢ ham luong cac chat (Cl, SO4*, Ca?*, Mg*")
cao hon do nudc bi nhiém min,

- Nude bién: Ham lugng céc chat tuong ddi
thép, Tai tram Son Tra va Viing Tau ham lugng
Cu, Pb cao hon cac tram khac.
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